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PREFACE

With the ending of the Cold War, the United States is shifting its
military strategy from dealing with the threat posed by the Soviet
Union to dealing with the threats posed by regional powers to vital
U.S. interests. This strategy will impose new requirements on U.S.
military forces. A first step in addressing these issues was the
development in 1990/91 of the "Base Force," which proposed
reductions in the U.S. military joint force structure and defense
budget. The changing world security environment has subsequently
produced pressures to reduce U.S. forces and defense spending
further. To conduct future force planning, decisionmakers must
understand the ability of each component of the nation's military
forces-both singly and jointly-to contribute to the new strategy.

This report's main objective is to evaluate the capabilities of future
U.S. forces-particularly those force elements provided by the
United States Air Force-for achieving key operational objectives in
major regional conflicts. Though U.S. national military strategy also
contains other important elements, such as deterring nuclear attack
and combating terrorism, this report focuses on the capabilities of
forces for theater conflicts for one simple reason: As Willy Sutton,
the famous bank robber, put it, "That's where the money is." The
most costly defense programs and force structure units provide ca-
pabilities in this area, and decisions over their future are likely to
produce the most intense debates, particularly in light of projected
and prospective reductions in U.S. defense spending.

While the analysis in this report focuses on operational concepts and
weapon systems that would increase airpower's effectiveness in
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iv Preface

prosecuting joint-force operations in major regional conflicts, it is
clear that a balanced joint military force will be needed to support
U.S. national military strategy in the demanding and highly
uncertain future environment. Although the analysis does not
examine the full range of potential means available to improve the
land and sea components of U.S. military power, it also indicates that
airpower will become increasingly important in future major
regional conflicts because of its rapid strategic mobility and lethality.

Large elements of the combat analysis in this report were conducted
using a series of computer spreadsheet models, which provided
"transparency" and allowed us to run a very large number of cases
for comparative purposes.' Many of the factors employed in these
models draw upon pievious RAND siniulation work and analyses of
Operation Desert Shield/Storm. Obviously, not all real world condi-
tions can be captured in these (or even more complex) simulations,
and this report discusses some of the key limitations.

In addition, an analysis of future forces employs a number of weapon
systems currently in development. For most of these systems (such
as the C-17, B-2, inertially guided bombs, and the Sensor Fuzed
Weapon), the calculations relied upon a body of past and ongoing
RAND research into system capabilities, erring as much as possible
on the conservative side and employing a parametric approach to
bound the areas of uncertainty. Many of these systems, of course,
are in the early stages of development, and their actual performance
could differ in some ways from the assumptions made for purposes
of calculation. Minor variations in performance should not affect the
main findings of this analysis.

The research contained in this report was sponsored by the Vice
Chief of Staff, Headquarters, United States Air Force and was con-
ducted under the auspices of Project AIR FORCE's Strategy and
Doctrine Program. The report's findings should be of interest t(. all
those concerned with future force planning issues.

More complex and detailed simulations were employed in certain areas, such as air-
to-air combat and attack of surface forces by aircraft.
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SUMMARY

The collapse of the Soviet Union has transformed the nature of
America's "strategic problem." This provides both an opportunity
and a need to reexamine U.S. military forces with an eve toward
designing a posture suited to the liation s needs in the post-Cold War
period. The new emphasis in U.S. military planning on regional
conflicts is an appropriate starting point that presents several
challenges, including numerous potential locales, smaller forward
deployments, short warning times, long deploynent distances, and
increasingly lethal weapons in the hands of adversaries.

This report's main objective is to evaluate the capabilities of 1U.S.
forces for achieving key operational objectives in future major
regional conflicts. In particular, it focuses on means of improving
airpower's potential capabilities in the context of joint operations.
We recognize that the capabilities of ground- and sea-based forces
can be enhanced by new operational concepts and technologies anti
have highlighted some relevant areas. But we did not explore the full
range of options for improving army and naval forces in the same
depth.

In conducting this analysis, we first examined the broad outlines of
future U.S. national military strategy and a range of potential military
threats to U.S. intersts. We then developed a number of scenarios
involving a major ,,.gional conflict between 11.S./allied and enemy
forces. Employing these scenarios, we simulated the deployment
and employment of a joint I.S./allied force to estimate the length of
time required to achieve key operational objectives. This approach
provides a quantitative and operationally realistic means for
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comparing various operational strategies and modernization
programs in terms of their impact on the U1.S. ability to achieve these
objectives.

NATIONAL MILITARY STRATEGY

The point of departure for this analysis is the assumption that the
[Unit,•d States-a power with global economic interests and interde-
pendencies-must remain engaged in world affairs to influence de-
cision-makers (friend, foe, and nonaligned) as they contemplate
choices that impinge upon our national goals. The collapse of the
Soviet Union has fundamentally altered U1.S. strategy and force
planning. But it clearly has not eliminated the need for powerful H J.S.
forces. In the future, as in the past, the United States must maintain
the ability to bring military power to hear when appropriate to pro-
tect its interests, as well as those of its allies.

The Joint Chiefs of Staff (JCS) have recommended that the United
States should field forces capable of defeating aggression in two
concurrent major regional conflicts (that is, conflicts that erupt
sequentially, but at times must be prosecuted simultaneously). For
purposes here, we took the two-conflict requirement as a given
element of our national military strategy and assessed U.S. military
capabilities to support the strategy. But such a requirement has
important implications for the size and mix of the future U1.S. force
structure. We would like to make the following observations.

Whether or not one believes the probability is very high of the Uinited
States prosecuting two concurrent major regional conflicts, sizing
forces for more modest criteria (e.g., for one major regional conflict
or for smaller scale conflicts) could engender substantial and unnec-
essary risks. In the event of a major conflict in one region, such a
posture would risk creating opportunities for an aggressor in another
region. It would leave the United States vulnerable if a larger threat
arose, such as from a coalition of regional powers or the reemergence
of an aggressive and anti-Western regime in Moscow. A larger force
structure provides flexibility and some margin for responding to the
unexpected-both valuable qualities when dealing with something
as inherently uncertain as military operations 10 to 20 years in the
future. And finally, sizing forces for two conflicts need not cost twice
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as much as sizing for one, since many key elements of the military
infrastructure do not need to be expanded commensurately. But a
two-conflict capability will cost more-and hence this requirement is
bound to be the subject of much debate in the coming years.

In addition to the gross quantitative criterion of being able to prevail
in two concurrent major regional conflicts, important qualitative
criteria should be specified for future U.S. military forces. Economic
and manpower constraints, as well as political sensitivities, will con-
strain tht United States from stationing sizable forces overseas on a
routine basis. Thus, forces needed to cope with fast-developing
crises or conflicts must be rapidly deployable.

When engaged, the United States must be able to achieve its aims in
regional conflicts quickly, decisively, and with the capability to
minimize casualties. These aims must be clear to three key
"audiences": potential aggressors, U.S. allies, and the American
public. If the United States lacked such qualitative advantages, the

I proclivity of other powers to contemplate aggression would be in-
creased, the confidence among its allies that the United States could
provide assistance on time undermined, and an American presi-
dent's options in dealing with future threats to U.S. interests severely
constrained.

SCENARIOS

The size of the potential military threat facing the United States has
decreased dramatically when compared to the days of the Cold War.
The United States no longer needs to plan forces to engage a power
with 55,000 tanks, a large "blue-water" navy, and 7,500 combat air-
craft. For force planning purposes, analysis of current and potential
regional powers indicates that hostile forces confronted in such
conflicts could comprise approximately 3,000 to 5,000 tanks, an
equivalent number of armored personnel carriers (APCs), between
500 and 1,000 combat aircraft, and perhaps ballistic missiles. Several
nations today possess such forces, and other powers possess the
economic, military, and technical wherewithal needed to build up to
these levels fairly rapidly.

For analytic purposes, we examined a wide range of scenarios involv-
ing conflict in Southwest Asia (SWA) and Korea. Neither these nor
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other scenarios should be seen as predictive of a future conflict, but
they are useful as representative future challenges to test the capa-
bilities and robustness of U.S. forces. We varied the warning condi-
tions, environment (in terms of weather and terrain), the size of the
opponent's military forces, and the size and modernization levels of
U.S. forces to examine sensitivities to outcomes. Given limited U.S.
peacetime forward presence in Southwest Asia and the weakness of
allied forces there, this scenario proved to be the more demanding-
and hence forms the focus for the results summarized below.

Drawing from the analysis of worldwide military capabilities, we pos-
tulated an invasion of Saudi Arabia by a force equipped with just over
4,000 tanks and 4,000 APCs (enough to equip 10 mechanized/
armored divisions and an equivalent number of infantry divisions),
500 to 1,000 combat aircraft, and possibly ballistic missiles. Such a
force would be expected to quickly overwhelm indigenous allied
forces.

The joint force commander's objectives in such a scenario would be

to

"* Rapidly deploy forces to establish a lodgement;

"* Gain local and then theater air superiority to protect arriving
forces and establish the conditions needed to conduct effective
operations;

"* Stop the invading force to minimize loss of territory and vital
facilities;

" Conduct strategic strikes to degrade enemy war-fighting capa-
bilities;

" Launch an air-land offensive to evict the aggressor from captured
territory.

ASSESSING THEATER FORCES

Warning Assumptions and Force Commitments

For the base case, we focused on the most demanding case: a con-
flict where "strategic warning" is very limited. Contending with such
scenarios raises many challenges. Forces engaged in forward-pres-
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ence missions play an important role in U.S. military strategy by sig-
naling U.S. resolve and may well deter an adversary contemplating
aggression. But if deterrence fails, we believe that for force planning
purposes it is both prudent and validated by history to analyze short-
warning scenarios. In the past, the United States has often failed to
anticipate when and where it has had to go to war. Pearl Harbor in
1941, Korea in 1950, and Kuwait in 1990 were not anomalies-similar
failures in gauging the intentions of potential aggressors and re-
sponding to strategic warning are likely to be the rule, not the excep-
tion, as the United States enters a new era of uncertainty and insta-
bility. Moreover, if U.S. forces could deal with short warning scenar-
ios, our analysis indicates they could also deal with conflicts where
more warning time is available.

We examined the capabilities of a joint force composed of a contin-
gency corps (5 divisions), 3 to 4 carrier battle groups, 2 Marine
brigades (plus attached air), 6 to 10 fighter wings, 80 bombers, and
related command, control, and surveillance assets.

Deployment

In our base case, we assumed that no U.S. forces, except for a single
carrier battle group, were deployed in theater at the start of the con-
flict. Accordingly, additional forces would have to be deployed
quickly and in quantity. As forward presence declines and conflicts
erupt far from U.S. shores, the nation's mobility triad-airlift, sealift,
and prepositioning-emerges as an increasingly vital element of U.S.
force structure. For the first critical weeks of combat, U.S. forces
would have to rely almost exclusively on airlift and maritime prepo-
sitioning (the latter greatly increasing U.S. flexibility compared to
land-based prepositioning). Sealift remains critical for deployment
of heavy forces and for long-term sustainment of all deployed forces.

Establishing Control of the Air

Gaining air superiority would be a top priority for the joint force
commander. Control of the air is achieved through establishing a
robust air defense network, suppression of enemy air defenses
(SEAD), and destroying enemy airfields and command and control
facilities.
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Given the rapid mobility of U.S. air-to-air fighter forces and their
command, control, communications, and intelligence (C31) support
(Airborne Warning and Control System IAWACSI aircraft), we
estimate that a robust air defense against aircraft could be
established within roughly one week from the decision to deploy.
Though others have matched the capabilities of U.S. fighters, the
fielding of the AIM-120 medium range air-to-air missile preserves a
U.S. advantage in L -nmbat. But active radar missiles similar to the
AIM-120 are proliferata.-, throughout the world. Our detailed simu-
lation work indicates that the United States needs to procure a new
aircraft to maintain its decisive edge in this critical area. In the air-
to-air arena, the United States cannot rely on a missile alone to keep
a qualitative advantage.

Ballistic missiles, particularly when coupled with weapons of mass
destruction, would complicate operations despite whether these
weapons are used by U.S. adversaries. We did not simulate use of
such weapons in our analysis. We did, however, allocate sufficient
airlift and set deployment priorities to ensure the earliest possible
arrival of theater missile defense batteries.

SEAD operations are an integral part of achieving air superiority. To
account for this, our simulation allocated a substantial portion
(about 25 percent) of the fighter force to SEAD operations. Such an
emphasis should enable the United States to minimize attrition of
friendly penetrating aircraft. Strikes aimed at destroying airfields
and air defense command and control facilities were included in the
strategic offensive operations discussed below.

Conducting Strategic Offensive Operations

Conducting strategic strikes against an adversary would degrade an
adversary's war-fighting capabilities. Current U.S. capability rests
largely upon fighters and sea-launched cruise missiles. The former
could be heavily engaged in more pressing tasks, such as stopping a
ground invasion; the latter offer a useful, but limited, punch.
Equipping the long-range bomber force with precision munitions
(such as inertially guided weapons) and standoff weapons (such as
cruise missiles) would allow the United States to dramatically in-
crease both the effectiveness of attacks on strategic assets in the early
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days of conflict and the rate at which it can destroy such targets.
Penetrating fighters would still be needed to deal with a range of tar-
gets that require great precision and/or a man in the loop, such as
hardened facilities and areas where the United States needs to
minimize collateral damage.

Stopping Enemy Surface Forces

Stopping enemy surface forces and establishing an "assured de-
fense" (that is, inflicting sufficient attrition on enemy ground forces
so that there is a high probability enemy forces would have to stop
their advance) depend critically upon the speed at which invading
enemy -urface forces can be destroyed and disrupted. The analysis
examined the contribution of indigenous ground forces, carrier
aircraft, and land-based fighters and bombers. In a short warning
scenario, land-based airpower would provide the lion's share of this
capability. Improving the UJ.S. ability to stop an invading force de-
pends heavily on fielding dispensers equipped with smart anti-armor
submunitions (such as the Sensor Fuzed Weapon or SFW). Our anal-
ysis indicates that airpower forces equipped with such weapons
could stop a force of 10 armored/mechanized divisions in about one
week after the decision to deploy-roughly half the time of the same
forces armed with current weapons. Increasing the proportion of
airlift assets to deploy fighter forces can further increase the speed at
which an assured defense can be achieved. Moreover, inertially
guided dispensers filled with smart anti-armor submunitions could
be employed by the B-2 bomber to increase up-front punch and fur-
ther decrease the time needed to stop an armored invasion.

Carrier battle groups provide a unique military presence in peace-
time and in crisis may be on scene at the start of conflict. In such
cases, their early contribution can be very valuable. But the limited
numbers of fighters provided by carriers mean that they can only
play a limited role in theater warfare. We examined a range of cases
in which carrier fighters were the only attack assets employed-for
analytic purposes, we assumed the availability of the USAF's C31 sys-

tem to focus carrier firepower most effectively, the use of SFW to
maximize kill rates, and typical Southwest Asia weather. In the base
case (with three carriers arriving on C+0, C+7, and C+28, respec-
tively), it would take over a month to establish an assured defense.
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We also examined two alternatives: one in which four carriers were
available and arrived at weekly intervals (C+O, C+7, C+14. and C+21);
and one in which four carriers were on station at the start of conflict.
In the first alternative, an assured defense could be established in
just under four weeks; in the second alternative, the four carriers
could establish an assured defense in just over two weeks. Like air
and land forces, naval forces cannot be expected to win a war in iso-
lation.

Launching a Ground Offensive

In the case in which an aggressor chooses not to withdraw from cap-
tured territory, our analysis indicates that the key constraint in
launching a ground offensive is not the ability to weaken enemy
forces through attrition, but rather, the rate at which U.S. and allied
ground combat and support forces in theater could build up to
launch a ground offensive.

After enemy forces had been stopped and dug in, airpower forces
could employ current types of point weapons (Maverick and laser-
guided bombs) to destroy most of the remaining enemy forces. Our
estimates of the time required for this task in the base case range
from an additional 8 days (with ten fighter wings in typical Southwest
Asia weather) to 27 days (with six fighter wings in typical Korean
weather).

U.S. ground forces would require 60 days or more after the decision
to deploy to mount ar. -,-r -land offensive.

Assessing Capabilities for a Second Conflict

Under currently planned force levels (the Base Force), each of the
Services would, in -principle, possess sufficient residual combat
forces for a second conflict (which for analytic purposes was as-
sumed to be of the same size as the first conflict). Of these residual
forces, the Army (as currently structured) would have difficulty gen-

erating suffcient combat and combat services support to conduct
operations in a timely manner for other than light force operations.
For short notice operations, the three carriers provided by the Navy
are all that typically might be r,.-,;;v - 'ailable. The Marines could



Summary xix

provide an active brigade. The Air Force would retain 10 to 12 wings
that might be employed for a second operation, though additional
long-range attack aircraft and command and control assets would be
needed to conduct the most effective operations.

Most other nations that the United States might be called upon to
help defend could provide some sort of ground forces, but most
would have greater difficulty in fielding effective offensive air forces.
Land-based airpower also appears to offer the most stopping power
per commitment of airlift resources. Accordingly, we emphasized
deployment of land-based airpower and light U.S. ground forces in
our simulation of a second conflict.

The amount of time separating the two conflicts is critical for deter-
mining the feasibility of mounting a successful defense. In evaluat-
ing U.S. capabilities to deal with two contingencies with D-days sep-
arated by less than three weeks, our analysis indicates that the strains
on the tanker and airlift forces alone would prevent the United States
from deploying forces to the second conflict in a timely manner.
Conflicts separated by more than three weeks would allow it to sup-
port operations in the first conflict relying primarily on sealift and
shift the bulk of the airlift fleet to deploy forces to the second conflict.

Assuming the latter conditions, our analysis indicates that the United
States has the capability in this economy of force operation to blunt
an invasion successfully and conduct strategic strikes in a second
conflict. The time required to build up additional ground and air
forces to eject enemy forces from friendly territory would depend
importantly upon the outcome of operations in the first conflict and
the availability of sealift assets to close forces to the second conflict.

CONCLUSIONS

Figure S.1 illustrates the contributions over time of the various ele-
ments of the U.S. joint force posture. In the early stages of crisis,
naval forces provide enduring presence. As we transition to conflict,
the relative (but not absolute) contribution of naval forces declines;

rapidly deployable land-based airpower emerges as the dominant el-
ement in the crucial initial stages of conflict. Ground forces build up
slowly but are essential for evicting the aggressor from occupied
territory.
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S~Ground forces

Crisis Conflict

Time

Figure S.1-Contribution of Joint Force Components in
Regional Conflicts

In posturing its forces to deal with short notice theater conflicts, the
United States must rely heavily upon airpower in the crucial initial
stages of combat. Aircraft are highly responsive and mobile, capable
with tanker and airlift support of deploying anywhere in the world in
a matter of days. Such air forces can be supported, at least in the
crucial initial stages of combat, by airlift and can outrange almost
any opponent through use of the nation's tanker fleet. Though attri-
tion cannot be ignored, judicious employment of electronic and
lethal defense suppression systems can minimize losses. Moreover,
air operations place at risk a much smaller number of U.S. personnel
than large-scale ground operations.

These results do not imply that airpower alone will suffice to meet
the needs of U.S. national security. As illustrated by this analysis, in
some situations, weather, terrain, countermeasures, disruptions of
the deployment of forces, and enemy operational strategies could
reduce the effectiveness of an "air dominant" approach. Other sce-
narios are certainly possible--and such scenarios would stress differ-
ent elements of the U.S. joint force structure. An insurgency, for ex-
ample, would typically demand different sorts of forces: advisory
and training missions, civil engineering teams, light ground combat



Summary xM

units, helicopter and fixed-wing gunships, and Special Operations
Forces. These results imply that the nation needs a joint land, sea,
and air force for use in theater conflicts, which can present potential
enemies with the decisive and flexible force needed to underwrite
deterrence.

But the results of our analysis do indicate that the calculus has
changed and airpower's ability to contribute to the joint battle has in-
creased. Not only can modem airpower arrive quickly where needed,
it has become far more lethal in conventional operations. Equipped
with advanced munitions either in service or about to become oper-
ational and directed by modem C31 systems, airpower has the poten-
tial to destroy enemy ground forces either on the move or in defen-
sive positions at a high rate while concurrently destroying vital
elements of the enemy's war-fighting infrastructure. In short, the
mobility, lethality, and survivability of airpower makes it well suited
to the needs of rapidly developing regional conflicts. These factors
taken together have changed-and will continue to change-the
ways in which Americans think about military power and its applica-
tion.

To exploit airpower's potential, the United States needs to ensure its
ability to control the air, which allows it to conduct more effective at-
tacks of enemy forces and strategic assets. It needs to equip its future
forces with advanced munitions, which play a critical role in enhanc-
ing their lethality. Our analysis indicates that procurement of addi-
tional long-range fighters capable of carrying heavy payloads (the
F-15E) would significantly increase force effectiveness and flexibility.
Finally, a rapidly deployable theater C31 system (consisting of air-
borne command, control, and surveillance assets combined with
deployable ground-based facilities) is essential to the effective op-
erations of these forces--and appears achievable through the inte-
gration of current systems if upgraded as planned.

Changes in the international environment combined with the in-
creasing effectiveness of U.S. forces mean that reductions in the U.S.
military force structure are both possible and prudent. Future U.S.
military strategy will set demanding requirements for U.S. military
forces. While a smaller force can support U.S. strategy, that force
must be of high quality. Hence, the United States must maintain a
"qualitative edge" in its military capabilities through selective
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modernization. The enhancements discussed above-mobilitY

forces, advanced munitions, advanced fighters, and C31 assets-Will

require a significant investment. It may be necessary to "trade" a

portion of the U.S. joint force structure for selective modernization.

This will require a new approach to coping with spending cuts,

which in the past have focused primarily on reducing procurement

accounts and have tended to be apportioned more or less evenly

across services and mission areas.

I
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Chapter One

INTRODUCTION

The collapse of the Soviet Union has transformed the nature of
America's strategic problem. This provides both an opportunity and
a need to reexamine U.S. military forces with an eye toward
designing a posture suited to the nation's needs in the post-Cold War
period. The new emphasis in U.S. military planning on regional
conflicts is an appropriate starting point that presents several
challenges, including numerous potential locales, smaller forward
deployments, short warning times, long deployment distances, and
increasingly lethal weapons in the hands of adversaries.

This report's main objective is to evaluate the capability of U.S.
forces-particularly those force elements provrided by the U.S. Air
Force (USAF)-for achieving key operational objectives in future
major regional conflicts. In conducting this analysis, we first
examined the broad outlines of future U.S. national military strategy
and a range of potential military threats to U.S. interests. We then
developed a number of scenarios involving a major regional conflict
between U.S./allied and enemy forces. Employing these scenarios,
we simulated the deployment and employment of a joint U.S. force
operating in combination with allied forces to estimate the length of
time required to achieve key operational objectives. This approach
provides a quantitative and operationally realistic means for
comparing various operational strategies and modernization
programs in terms of their impact on the U.S. ability to achieve these
objectives.

Though U.S. national military strategy also contains other important
elements, such as deterring nuclear attack and combating terrorism,
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we focused on force capabilities for theater conflicts for one simple
reason: As Willy Sutton, the famous bank robber, put it, "That's
where the money is." The most costly defense programs and force
structure units provide capabilities in this area, and decisions over
their future are likely to produce the most intense debates.

This analysis was conducted for the Vice Chief of Staff, USAF, who
sought insights on ways to evaluate future Air Force capabilities in
light of future needs. As a result, the analysis focuses primarily on Air
Force capabilities in the context of joint force operations. Though
land-based airpower is a critical element of American military power,
it is important to remember that it cannot be considered in isolation.
U.S. military strategy is joint strategy, and the contribution of any
component can only be appropriately judged in that context. Each
of the Services provides a set of unique and, in many cases,
interdependent capabilities, which we have attempted to account for
in this analysis. The capabilities of ground and naval forces can be
enhanced by new operational concepts and technologies, and we
have highlighted some relevent areas. But we did not explore the full
range of options for these forces in the same depth as we did for air
forces.

It is a truism that U.S. national security strategy and defense plan-
ning are in a period of transition. The United States is, in fact, enter-
ing an era around which lie vast uncertainties. Under such condi-
tions, the challenge to the defense planner is to identify the broad
contours of the long-term security landscape and adjust accordingly
while avoiding, above all, irreversible errors. The analysis that fol-
lows is offered in that spirit.



Chapter Two

THE CHANGING STRATEGIC ENVIRONMENT

This chapter reviews the major factors that affect force planning.
The first section suggests the broad outlines of future U.S. national
military strategy; the second section provides an overview of po-
tential threats to U.S. security. The final section reviews planned
changes in the U.S. joint force posture.

U.S. NATIONAL MILITARY STRATEGY

The point of departure of this analysis is the assumption that the
United States will remain heavily engaged in world affairs. The col-
lapse of the Soviet Union has fundamentally altered U.S. strategy and
force planning. But it clearly has not eliminated the need for power-
ful and decisive U.S. military capabilities. As a power with global
economic interests and interdependencies, the United States must
remain engaged in world affairs to influence decision-makers--
friend, foe, and nonaligned-as they contemplate choices that im-
pinge upon our national goals. In the future, as in the past, the
United States must maintain the ability to bring military power to
bear when appropriate to protect its interests, as well as those of its
allies.

The United States will continue to rely upon military power to un-
derwrite the following important objectives.' Each of these objec-
tives begets an operational strategy:

tFor an overview, see General Colin Powell, The National Military Strategy of the
United States, USGPO, 1992.

3
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"* Deter massive nuclear attack;

"* Deter/prevent small attacks with weapons of mass destruction
th.ough threat of retaliation, conventional counterforce, and ac-
tive defenses;

"• Deter/defeat regional aggression;

- Be able to win two "concurrent" major regional conflicts
("concurrent" here means conflicts that erupt sequentially,
but must be prosecuted at times simultaneously);

- Participate in multinational collective security arrangements;

- Provide security assistance and regional training;

- Restrict proliferation of threatening weapons and technol-
ogy;

"* Advise and assist friendly governments in countering insurgency,
subversion, and lawlessness;

0 Deter/prevent terrorist activities;

* Thwart the illegal shipment of drugs into the United States;

• Provide humanitarian relief.

The remainder of this report will focus on only one of these objec-
tives and strategies: defeating regional aggression. We focus on this
component for several reasons. The bulk of U.S. training, force
planning, doctrinal, and support activities in the future will, prop-
erly, center on this component. This category also contains the most
costly Department of DP :Fense (DoD) programs and program ele-
ments (e.g., A-X, B-2, C17 P-22, Seawolf), which must be assessed
according to their contribL'tons to theater war-fighting capabilities.

None of this is meant to imply that other components of military
strategy, such as counterinsurgency and counterterrorism, are lesser
included cases of major theater conflict or that forces procured for
the latter will necessarily be appropriate for the former. Clearly, the
United States will need some specialized assets and force elements to
support these components of its national military strategy. But we
have not attempted to assess existing or programmed forces in terms
of their capabilities for performing these other roles.
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Quantitative Criteria

The Joint Chiefs of Staff (JCS) have recommended that the United
States should field forces capable of defeating aggression in two
concurrent, geographically separated major regional conflicts
(MRCs). For purposes here, we took the two-MRC requirement as a
given element of our national military strategy and assessed the
capabilities of U.S. forces to support the strategy. But such a
requirement has important implications for the size and mix of
future U.S. force structure. We would like to make the following
observations.

Whether or not one believes that the probability is very high of the
United States prosecuting two concurrent major regional conflicts,
sizing forces for more modest criteria (e.g., for one major regional or
smaller scale conflicts) could engender substantial and unnecessary
risks. A two-MRC requirement would help avoid the risk of opening
a "window of opportunity" to an aggressor in one region during a pe-
riod when U.S. forces are committed to a major conflict elsewhere.
Sizing for two contingencies would also provide an important hedge
in the event that a larger threat (e.g., a hostile Russia, China, or a
coalition of smaller states) arises, or in the event that an MRC or
other situation evolves in an unpredictable way requiring U.S.
operational improvisation. And a U.S. force structure capable of
dealing with two MRCs could play an important role in deterrence,
since it would also be large enough to help deter potential
adversaries from seeking to build forces with capabilities equal to (or
greater than) the United States. Such would not be the case for a U.S.
force posture capable of handling only one MRC.

The U.S. ability to forecast future force needs has been far from per-
fect: Peak U.S. force deployments in Korea, Vietnam, and Iraq ex-
ceeded planners' prewar expectations by a factor of two in critical ar-
eas. The sheer size of U.S. forces gave it needed flexibility in these I
conflicts, since each was different in some important ways from the
wars for which the United States had planned. The composition of
the forces needed also differed from the balance of the total force. I
For example, though the United States only used 30 percent of USAF

fighter assets in Operation Desert Shield/Storm (ODS), some
elements of the force (e.g., long-range fighter bombers, elements of
the C31 structure) were almost totally committed. In the new era, a
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conflict like Desert Storm could require the commitment of 50
percent or more of the USAF. If U.S. preconflict planning were
accurate, this would allow it an adequate reserve. But if the nature of
the war were different from that anticipated, forces in critical areas
might be more heavily committed and the margin of error
substantially reduced.

Finally, sizing for two MRCs need not cost twice as much as sizing for
one. Most proposals examining the future military force posture fo-
cus on numbers of "shooters": various types of ground force divi-
sions, such naval vessels as carriers, surface combatants, sub-
marines, and fighter and bomber wings. Actually, the direct cost of
building, manning, and maintaining these assets tends to be a fairly
small element of the overall cost of the force. The training infrastruc-
ture, research and development facilities, and other important ele-
ments do not rise proportionately with increases in force size above a
rather low level. Likewise, some capabilities, such as airlift and sea-
lift, aerial refueling, space-based and theater-based command and
control assets, and the like, are needed almost regardless of forceI size. Indeed, many of the assets needed to contend with a single
conflict are in fact costly capabilities with forcewide utility and either
do not require duplication for a second MRC or require only modest
increases in selected areas. But a two-MRC capability will cost
more-and hence this requirement is bound to be the subject of
much debate in the coming years.

Qualitative Criteria

In addition to these gross quantitative considerations, future strategy
suggests several important qualitative desiderata. For example,
rapid deployability will become increasingly important in the future.
Economic, political, and manpower constraints, combined with do-
mestic political pressures and foreign sensitivities, will constrain the
United States from stationing sizable forces overseas on a routine ba-
sis. In the past, the United States has often failed to anticipate when
and where it has had to go to war. Pearl Harbor in 1941, Korea in
1950, and Kuwait in 1990 were not anomalies-similar failures in
gauging the intentions of potential aggressors and responding to
strategic warning are likely to be the rule, not the exception, as the
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United States enters this new era of uncertainty and instability. This
heightens the importance of speed of response.

Forces that are ready and capable of conducting decisive operations
quickly at great distances from the United States are essential to the
credibility of its national strategy. Without them, U.S. national
security strategy would not be credibly supported and deterrence
would be weakened. The capability of these forces must be clear to
three key "audiences": potential aggressors, allies, and the American
public. The United States must not only be able to achieve its aims
in regional conflicts but must be able, with high confidence, to win
quickly, decisively, and with the capability to minimize casualties. If
the United States lacked such qualitative advantages, the proclivity of
other powers to contemplate aggression would be increased, the
confidence among its allies that the United States could provide as-
sistance on time undermined, and an American president's options
in dealing with future threats to U.S. interests severely constrained.

WORLDWIDE MILITARY CAPABILITIES

The former Soviet Union still possesses large numbers of weapons,
and Russia, at least, has the material wherewithal to threaten the
United States and its allies. The analysis Giat 'ollows is predicated
upon our assessment that for the next decade or more, Russia and
the other states of the former Soviet Union will be heavily preoccu-
pied with domestic economic crises and political turmoil. As a result,
it is highly unlikely that these states would constitute a serious exter-
nal military threat or see it as in their interest to attack their neigh-
bors beyond the borders of the former Soviet Union.

Nonetheless, it is still far from clear that the various democratic ex-
periments now underway will succeed. Should an authoritarian
leadership regain power in Moscow, it might attempt to reestablish
Russia's internal empire. To accommodate these possibilities, sizing
U.S. forces for two regional condlicts can provide a hedge against the
reemergence of a large-scale Russian military threat. This also im-
plies that the United States should strive to draw down its forces
gradually over the next decade or so to provide the maneuvering
room needed should events in the former Soviet Union dictate that
more attention be paid to it.

tL
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Military forces possessed by potential regional powers are far smaller
in size than those of the former Soviet Union but are far from trivial.
Moreover, the relatively small scale and uneven professionalism of
most Third World militaries create conditions that can lead to the
frequent emergence of serious imbalances in regional military
alignments. Under such conditions, when crises or conflicts arise,
the security of friendly nations can deteriorate quite rapidly.

In Operation Desert Shield/Storm, the United States and its allies
deployed very sizable forces to defeat a well-equipped regional ag-
gressor. Forces the size of Iraq's can present a serious challenge,
particularly if they are determined and well led. The United States
cannot reduce its forces on the assumption that future foes will be
inept. Additionally, the potential proliferation of weapons of mass
destruction (nuclear, biological, and chemical) adds an ominous di-
mension to the equation. Complicating the problem is the fact that
the United States must typically deploy forces far from its shores
when going to war-and must be able to do so on short warning. In
conducting theater force analysis in future contingencies, the United
States cannot simply add up its overall force structure and compare
it to those possessed by regional powers. Instead, it must assess the
capabilities of its forces to deploy to the fight and conduct operations
"over time in the face of various threats.

Figure I provides a perspective on the changes in the relative magni-
tude of the military threats the United States might have to face in
the future. The United States and other allied forces are shown to
provide reference points. The breakup of the USSR and the Warsaw
Pact means that U.S. force planning no longer needs to focus pri-
marily on contending with a power possessing 55,000 tanks and
7,500 combat aircraft. Several nations today can field 3,000 to 5,000
tanks and an equivalent number of armored personnel carriers
(APCs). And many nations possess the military, economic, and
technical wherewithal to build up to these levels fairly rapidly, par-
ticularly with the amount of military hardware on the market in the I
world today.2 In terms of force structure, a nation with just over

4,000 tanks and 4,000 APCs could field, for example, about ten ar-

2 For example, Iran is currently in the process of a major arms buildup.
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mor/mechanized divisions complemented by an equivalent number
of infantry divisions. 3

Figure 1 illustrates that many nations today can field 500 to 1,000
combat aircraft. Typically, half of these can conduct surface attad k
missions--the remainder, air defense operations. Few nations po,'
sess true multirole aircraft because of the costs of equipment, train-
ing, and required munitions inventories.

By comparing the number of tanks to aircraft, Figure 1 also illustrates
that the United States, relative to most other countries, has invested
quite heavily in airpower.4 Nations with modest economic resources
and the political will and motivation can field sizable ground forces,
which are manpower intensive, useful for internal security and
nation building, and typically less costly compared to other forms of
military power. Through conscription and investment, land forces
can grow in size over a relatively short period. Air forces are more
difficult to construct due to the sheer cost of equipment and the sorts
of technical skills and training needed to make them effective
fighting forces. To effectively employ air forces in offensive
operations requires developing and maintaining a costly C31 infra-
structure-something few nations currently (or are likely to) possess.
As a result, few countries will have the potential to match the United
States in terms of airpower, particularly offcnsive airpower.

The demise of the Soviet Union has also changed the global naval
balance significantly. As shown in Figure 2, after Russia, whose fleet
is rapidly losing operational readiness, the U.S. Navy today possesses
more major warships than the next two largest navies present today
combined. And of the ten largest navies after the United States,
seven belong to U.S. allies. When considering displacement, quality,
and firepower of forces, the balance is even more lopsided. The diffi-
culties nations encounter in developing effective air forces are
heightened when attempting to develop naval forces that can contest

3To relate these numbers back to U.S. force posture requirements, it would take sev-
eral months to deploy sufficient U.S, ground forces to stop an advancing army of this
size by themselves.
4Combat aircraft counted include Air Force, Navy, and Marine fixed-wing assets. The
U.S. inventory data shown here include large numbers of tanks held in storage.
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Figure 2-The World's Navies, 1991

control of the seas. As a result, the newly emerging naval balance,
even after the United States reduces its naval posture to planned lev-
els, is unlikely to change for decades because of the time required to
develop, train, and field "blue water" naval forces. Most of the naval
threats the nation might face over the next two decades will likely
come from small coastal navies or land-based airpower operating
with anti-ship weapons.

Figure 3 shows developing nations that are pursuing improved bal-
listic missile capabilities. One of the lessons of the Gulf War is that
Third World militaries can employ such weapons in an operationally
effective manner despite the best efforts of the U.S. military. The
strategic and operational significance of ballistic missiles will in-
crease dramatically if these missiles are coupled with warheads of
mass destruction. A number of nations-Iraq, Iran, and North
Korea, for example-are pursuing both ballistic missiles and
weapons of mass destruction. Technologies for improving the ca-
pabilities of ballistic missiles are spreading, and coping with these
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weapons will be a key challenge for U.S. forces in the futu;e.
Contending with a theater ballistic missile threat is a reality the
United States must be prepared to deal with in the new world.

LOOKING TO THE FUTURE

As the Soviet threat began to collapse, the Bush administration took
the first steps to reduce the size of the U.S. military in late 1989, when
it undertook a closely held review of minimum long-term force re-
quirements for the future. President Bush introduced, in general
terms, the new concept-the "Base Force"-at an address in Aspen,
Colorado, in August 1990. The next day, Iraq invaded Kuwait, and
the President's speech and its implications were largely overlooked.
Subsequently, in early 1991, the Chairman of the Joint Chiefs of Staff,
General Colin L. Powell, outlined what he considered to be minimum
military force posture objectives for the emerging security environ-

j ment.

Table I shows, for purposes of comparison, the overall U.S. force
posture at the end of FY91, alongside estimates of the planned pos-
ture at the end of FY97. Under the Base Force, plans call for reducing
Army total division equivalents by 35 percent; Navy combatants
(carriers, surface warships, and submarines) by 13 percent; Marine
brigade equivalents by 27 percent; and Air Force fiphter wings by 29
percent. Overall personnel levels would decline 20 percent. This
smaller force would require a smaller proportion of the nation's re-
sources: Recent Department of Defense testimony states that the
Base Force is estimated to require a commitment of 3.4 percent of
the nation's gross domestic product in FY97 (resulting in a budget of
about $235 billion in $FY92) compared to I-Y.Yq' 5.6 percent ($282
billion in $FY92). 5

But many issues still remain. The Base Force was developed when
the Soviet threat still remained and when U.S. strategy for the post-
Cold War world was in transition. With the devolution of that threat,
many of the old principles for force planning clearly need to be re-

5See Statement of the Secretary of Defense. Dick Cheney, before the Senate Armed
Services Committee, lanuary 31. 1992.
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Table I

U.S. Military Forces

Service Force Element End FY91 End FY97 (est)

Army Active division Equivalentsa 17.6 12.6
Reserve division Equivalentsa 17.3 10

Navy/Marine Carriers (total/deployable)b 14/12 12/12
Corps Surface combatants (active/ reserve)c 153/34 144/16

SSNs 87 78
Active fighter wing Equivalentsd 14.7 13.3
Reserve fighter wing Equivaientsd 3.1 2.8
USMC brigade Equivalents' 11 8

Air Force Active fighter wing Equivalentsf 24.9 15.7
Reserve righter wing Equivalentsf 12.9 11.3
Bombers 261 184

aIncludes separate brigades and regiments.
bUnder new Navy policy, all carriers, even those undergoing extended moderniza-
tions, are counted as deployable. The training carrier, AVT-59. maintains a limited
mobilization capability as well.
cReserve total includes frigates in mobilization reserve.
dill terms of 72 Primary Authorized Aircraft (PAA). Includes KA-6), LA-6EB.
'Based on combined active and reserve infantry battalions.

fln terms of 72 PAA. Includes EF-l 1s and RF-4s. Does not include CONUS air
sovereignty assets.

examined. Indeed, as the architect of the Base Force, General Powell,
has testified: "We purposely designed the Base Force to be able to
adapt and adjust to a rapidly changing world. Obviously, as that
world changes, our strategy and accompanying force structure will
change with it."6

In addition, there is continuing pressure to reduce spending on de-
fense below levels specified by the Bush administration. The key
question, however, is whether the United States can posture the na-
tion's force structure to support U.S. national military strategy at an
affordable cost. To address that question requires a deeper under- I
standing of the contributions of the various elements of the nation's
joint force structure to achieve key objectives in major regional con-

flicts.

6 Statement of General Colin Powell, Chairman of the loint Chiefs of Staff. before the
Committee on Armed Services. United States Senate, January 31, 1992.



Chapter Three

THEATER FORCE EFFECTVENESS

In this chapter, we

a Describe the conditions that we believe the United States should
plan for in future regional conflicts;

0 Outline our approach toward analyzing U1.S. military capabilities;

0 Assess capabilities to deploy forces to a distant theater of opera-
tions;

* Estimate the ability of U.S. airpower (both land- and sea-based)
to achieve key operational objectives in the critical early weeks of
a conflict;

* Incorporate airpower capabilities into an evaluation of joint
force capabilities in achieving theater campaign objectives;

• Assess capabilities to execute a second MRC;

• Identify high leverage force enhancements.

For purposes of analysis, our study started with elements of the
planned 1997 Base Force. We examined potential conflicts in the
years 1997 to 2010 to assess the contributions of various future ca-
pabilities and systems now in development. To analyze these forces,
we started with two different scenarios for our force effectiveness
analysis: a conflict in Southwest Asia (SWA) and a conflict in Korea.
Neither these nor other scenarios should be seen as predictive of fu-
ture conflict, but they are useful as representative future challenges
to test the capabilities and robustness of U.S. forces. We varied the
warning conditions, the environment, the size of the opponent's mil-

15
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itary forces, and the size and modernization levels of U.S. forces to
examine sensitivities in outcomes. In this summary of our work, we
present highlights of our scenario analysis for a confrontation in the
Gulf region because this proved to be more demanding for U.S.
forces than was a conflict in Korea.

Figure 4 depicts the conditions under which U.S. forces might have
to operate. It represents the study's basic scenario for U.S. force
planning and evaluation. As noted previously, a number of countries
today can field 3,000 to 5,000 tanks, a similar number of APCs, and
500 to 1,000 aircraft, and many nations possess the infrastructure
needed to rapidly build up to these levels. A nation with just over
4,000 tanks, 4,000 APCs, and an accompanying force of artillery could
field an adversary force of the size illustrated here: 10 armored/

M5f4D•l4-o4-o f#3

I ~V

Aggressor forces

*10 armor/mech divisions
0 10 infantry divisions

3,000 to 5,000 tanks/APCs

2,000+ artillery pieces

* 500 to 1000 aircraft

*Surface-to- Surface
Missiles (SSMs)

Figure 4-Postulated MRC Threat, Late 1990s

t While the Korean scenario remains a relevant and useful case for force planners, it is
far less demanding than the SWA scenarios employed in our analysis. The reasons for
this include the powerful and rapidly mobilizable forces of the U.S. ally; the presence
of sizable, prepositioned stocks of equipment and supplies for deploying U.S. forces;
and the highly developed in-place C31 structure.
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mechanized divisions, and an equivalent (or greater) number of light
divisions.2

In the postulated scenario, an aggressor launches short-notice air
and ground attacks against an outnumbered neighboring state. U.S.
forces, not present in the region at the outbreak of the attack, would
need to deploy, supplement indigenous forces, establish a foothold
in the theater, and then stop and defeat the aggressor.

The first tasks for U.S. forces in such a situation would be to secure
ports, bases, and lines of communication needed to reinforce and
operate in the theater. In operational terms, the joint force com-
mander's highest initial priorities would be to protect friendly forces
from air and ballistic missile attack while concurrently blunting the
enemy's land invasion-i.e., to stabilize the situation while securing
a lodgement in the region. And from the outset, U.S. forces would
seek to attack strategic assets in the hostile state's homeland to iso-
late the leadership from forces in the field, degrade the aggressor's
war-fighting capabilities, and reduce its will and ability to continue
aggression. The )rder of priorities naturally could change in differ-
ent situations-the forces selected for deployment and employment
should have sufficient flexibility to respond in strength to changing
conditions.

Next, U.S. forces would set out to create the conditions needed to
achieve victory. These would include gaining theater air superiority,
continuing to destroy enemy surface forces and the supplies that
sustain them, and increasing the tempo of strategic attacks against
the aggressor's war-making capability.

Finally, the United States must be prepared to impose a satisfactory
conclusion by forcing the enemy from the occupied territories when
necessary with a coordinated ground and air offensive, while taking
measures to limit the adversary's future war-fighting potential.

Other scenarios are certainly possible-and such scenarios would
emphasize different elements of the U.S. joint force structure. An in-
surgency, for example, would typically demand different sorts of
forces: advisory and training missions, civil engineering teams, light
ground combat units, helicopter and fixed-wing gunships, and

21n the Persian Gulf, the postulated adversary might be Iran or Iraq. In Korea, it would
be the Democratic Peoples Republic of Korea.
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Special Operations Forces. In other scenarios, detection of threaten-
ing activity combined with appropriate political decisions might
provide sufficient time to mount a power projection demonstration
and/or a joint deployment of land, sea, and air forces to deter con-
flict. Such cases might resemble Operation Desert Shield.

This analysis, however, focuses on perhaps the most demanding
scenario: a conflict where "strategic warning" (or more precisely, the
ability or willingness to act on ambiguous warning indicators) is very
limited. This case is highly demanding, but we believe that for force
planning purposes it is both prudent and validated by history.
Moreover, if U.S. forces can deal with this situation, our analysis in-
dicates that U.S. military forces could also deal with scenarios where
more warning time was available.

FORCE COMMITMENTS

In conducting our analysis, we initially laid out joint service force
commitments to the theater. For our base case, we assumed that no
U.S. forces (other than one carrier battle group) were deployed in the

* region prior to the conflict (i.e., C-Day, the day on which the decision
is made to deploy and commit forces, is equal to D-Day, the day on
which combat begins). Given this modest forward presence, the
time required to deploy U.S. forces is a critical element in the as-
sessment of their combat effectiveness. Our analysis factored in the
contributions of the joint "mobility triad": airlift, sealift, and prepo-
sitioning (both sea-based and land-based).

Airlift forces are the fastest mobility asset but are limited in terms of
the cargo that can be carried in terms of weight, size, and volume. In
our base case, we assumed employment of 90 percent of the organic
airlift fleet (10 percent of the force being withheld for other missions)
plus the second stage of the Civil Reserve Air Fleet (CRAF 11) starting
at C+0.3 This would require some preparations prior to C-Day, such
as a reserve call-up. We also ran cases where the availability of the
airlift fleet increased more gradually (as in Operation Desert Shield)

3As of August 1992, CRAF I consists of 18 long-range international passenger aircraft
and 22 long-range cargo jets. CRAF II consists of 77 long-range international passen-
ger aircraft and 39 long-range cargo jets. CRAF III consists of 252 long-range interna-
tional passenger aircraft and 141 long-range cargo jets. CRAF Stage Ill was not used in
our base cases.
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and where enroute and destination base constraints were encoun-
tered (see below).

Seaift provides very high volume but is much slower than airlift. In
our analysis, we assumed ships were ready to begin loading opera-
tions on C-Day. Again, this would require some preparations prior to
the commencement of hostilities. Assuming sailings out of the con-
tinental United States (CONUS), approximately three weeks would
elapse before the first vessels arrived in theater. The assumption that
vessels are ready to begin loading on C-Day is a best case assump-
tion-if not, the United States would be more dependent for a
greater length of time upon airlift and prepositioning.

The limited volume of airlift and the slow speed of sealift heighten
the importance of prepositioning. We assumed the availability of
maritime prepositioning ships based within nine days sailing time of
the theater. These vessels would contain not only ground force
equipment, but Air Force munitions and selected equipment as well.
In terms of land-based prepositioning, we assumed that no heavy
ground force equipment was positioned on land in the theater. For
the Air Force, until the maritime prepositioning vessels arrived and
their cargoes were distributed, all "preferred" Air Force weapons
(AIM-9 short-range air-to-air missiles, AIM-120 medium-range air-
to-air missiles, modern anti-armor weapons, and precision guidance
kits for bomb bodies) were airlifted into theater. 4 Only general pur-
pose bomb bodies (Mk 82s and Mk 84s) were assumed available in
the theater at the outbreak of conflict (though we also ran cases
where no land-based prepositioning whatsoever was available).5

Carrier task forces were assumed to be resupplied from accompany-
ing logistics vessels.

The analysis examined the deployment and employment of the fol-
lowing major combat units, which would be available with the Base

4 Off-line analysis indicates that about 100) C-130 airli'ters (or, in the future, a mixture
of C-17 direct delivery airlifters and C-130 airlifters) could distribute USAF munitions
to bases throughout theater should no trucks be available for intratheater movement
5Requiring airlift of all "preferred" weapons is a fairly conservative assumption. For
example, in July of 1991, the United States sold 2,00(0 Mk 84s, 2,100 CBU-87s, 77(1 AIM-
7s, and laser guidance kits to Saudi Arabia. As in Desert Shield, it is likely the Saudis
would make these available to U.S. forces. See "New World Orders: U.S. Arms
Transfers to the Middle East," Arms Control Today, March 1990, pp. 3 4 -3 5 .

II



20 Theater Force Effectiveness

Force. We varied the size and, in some cases, deployment rates oi
these forces to probe for key sensitivities in the analysis.

Army: A U.S. Army contingency corps of five divisions: the 82nd
Airborne, the 101st Air Assault Division, the 24th Mechanized
Division, the 1st Cavalry Division (armored), and the 7th Light
Infantry Division.6 The closure schedule for these units is dis-
cussed in more detail below. In addition to the combat compo-
nent of U.S. Army forces, combat and combat service support at
echelon above division had to be deployed to sustain combat
operations. Considering an 'immature" theater infrastructure, a
minimum of 180,000 combat support/combat service support
personnel (along with their equipment) would have to be
mobilized and deployed to sustain the deployed corps. 7

Navy: Three carrier battle groups (each of which contains a car-
tier, two cruisers, four destroyers, two attack submarines, and
related components of an underway replenishment group).8 Weassumtedofe
Sassumed each carrier was outfitted with 20 air-to-air F-14As, 40
F/A-18C multirole fighters, and 5 EA-6B jamming aircraft.' The
battle group's associated submarines and surface combatants
carried typical loadouts of Tomahawk Land Attack Missiles
(TLAMs) for attacks against some classes of land targets. One
carrier task force was assumed to be on station at C+0, the other
two arrived on C+7 and C+28, respectively. We also ran varia-
tions examining the sensitivity of results to carrier availability. In

6See Base Force--The Required Force to Execute the National Military Strategy. by
Captain Britten. Headquarters, United States Army, June 1992. As noted in this paper,
"Analysis indicates that the minimum fo-ce necessary to establish the building blocks
for the initial force packages is five fully structured divisions." A stronger ground force
mix would include another heavy division instead of a light infantry division. Because
this is the last element of the contingency corps to arrive in theater-and would close
in the second wave of sealift-this change would not affect our results or conclusions.
7This requirement is based upon analysis of support requirements for Operation
Desert Shield/Storm.
8The Base Force concept envisions 12 deployable carriers, which would yield three
available in short-notice contingencies. See Seapower for a Superpower Head -
quarters, United States Navy, 1992. Typically, two-thirds of an underway replen-
ishment group are required for each forward deployed battle group. As outlined in
official Navy posture statements, four carriers are typically required for each carrier
forward deployed (though the number actually available depends on distances from
homeports).
9Other aircraft on the carriers--S-3s, E-2Cs, and helicopters-take up the rest of the
available deck and hanger space.
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one case, we assumed four carriers arriving at weekly inter,'als
(C+0, C+7, C+14, and C+21).10 In another, we assumed four
carriers on station at the start of conflict.

Marines: Two Marine brigades and their associated air
components (each containing 24 FIA-18Cs, 40 AV-8B Harriers,
and 6 EA-6B jamming aircraft). The first was assumed to close at
C+11 (using equipment from the maritime prepositioning ships),
the second at C+21 from the CONUS. Because the Marines have
maritime prepositioned equipment, they are a likely choice for
early deployment to provide needed ground-fighting power.

Air Force: Ten fighter wings (each numbering 72 Primary
Authorized Aircraft or PAA),"1 80 heavy bombers (16 PAA B-2s
and 64 PAA B-1Bs), tankers, tactical airlift, and an array of com-
mand and control assets.' 2 The fighter wings (FWs) in our base
case consisted of 1.6 FWs of air-to-air F-15Cs for air superiority
missions; 1.3 FWs of F-15Es, 0.5 FWs of F-117As, and 0.8 FWs ofI F-111Fs for long-range attack operations; 5.3 FWs of mu!tirole
F-16Cs; and 0.5 FWs of EF-111 electronic jamming aircraft.' 3

Portions of the F-15E and F-16C force were employed for defense
suppression operations. We also ran cases examining the
commitment of fewer FWs (six and eight, respectively) and a
range of bomber options.

U.S. forces were assumed to operate in conjunction with indigenous
forces (Republic of Korea ground and air forces in the case of Korea,
Saudi and Kuwaiti ground forces in the case of Southwest Asia), but
no allied forces from outside the region were committed to the bat-

10 Four carriers is the maximum number that is likely to be available at the Base Force
levels for an MRC with less than one month of warning.

llHistorically, the USAF has deployed an average of ten fighter wings to the three
major post-World War 1i conflicts: Korea, Vietnam, and iraq.
t2 These include such assets as E-3 Airborne Warning and Control System CAWACS),
the E-8 Joint Surveillance, Tracking, and Reconnaissance System (ISTARS), BC-135
Rivet Joint electronic surveillance aircraft, U-2 reconnaissance aircraft. EC-130
Airborne Command Control and Communications (ABCCC), and the ground-based
command and control system needed for joint operations.
13This force was developed through consultation with experienced operators to

provide a balanced mix of force capabilities needed to prosecute future air campaigns.
As discussed in subsequent sections, increasing the number of long-range interdiction
aircraft (such as F- 15Es) proved to increase the effectiveness of land-based fighter op-
erations.
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tie. This appears prudent for planning purposes. If additional forceb
were available, these would serve to improve friendly force capabili-
ties.

Based upon analysis of planned airlift fleet capabilities (see below for
more details), we determined that the following force elements could
be airlifted to the theater before the first sealift vessels began arriving
from the CONUS: aerial port units to support airlift operations, the
82nd Airborne Division, nine Patriot batteries for both air defense
and theater ballistic defense, a combat aviation brigade from the
101st Air Assault Division, a C31 system, and logistics support, per-
sonnel, and preferred munitions for the ten fighter wings. These
forces were thus delivered using airlift, as were personnel from the
Marines, who were flown in to "marry up" with equipment delivered
by maritime prepositioning ships.

Sealift ships would begin arriving about three weeks after C-Day, de-
livering the majority of the remaining forces and most of the con-
sumables needed to sustain the operation of all deployed forces.
This highlights the fact that in a short warning scenario, any force
employed in the first three weeks or so (the actual time depends on
distance from home ports) must be in place, operate from the
CONUS, or be deployed and supported by airlift and land-based/sea-
based prepositioning.

MODELING TOOLS

Analysis was performed using three linked spreadsheet models: a
force deployment model, an airpower force employment model, and
a ground combat simulation. Data obtained through RAND research
into Operation Desert Shield/Storm helped in determining the con-
sistency and accuracy of our results.
To determine force closure rates, we used a modified version of the

Air Mobility Command's Airlift Cycle Assessment System (ACAS)
model (which factors in, among other things, types of aircraft; mis- I
sion capable rates; crew constraints; base constraints; and bulk,

oversize, and outsize cargo requirements).14  We enhanced this

1 4 Bulk cargo can be carried by all aircraft. Oversize cargo can be carried only by
C-141s, wide-body commercial aircraft such as B-747s and DC-10s. and wide-body
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mode• to better accuWii fut baac Lus-iiih:• and other factors. The
contributions of sealift and prepositioning were factored into the
analysis as well.

The deployment riodel provided an estimate of the time when air-
craft would arrive in theater. To produce an estimate of combat po-
tential, we developed an airpower force employment model. This
model simulates the employment of aircraft in combat using mission
capable and sortie rates consistent with those achieved in the Gulf
conflict. Munitions effectiveness was calculated using the appi opn-
ate weapons effects manuals (with the data adjusted to reflect the
real-world experience of Operation Desert Shield/Storm). The ef-
fects of command and control were simulated by increasing the
probability of an aircraft arriving on target when the required com-
mand and control systems had deployed to theater and had begun
operations.'s Environmental cui.ditins, such as weather and ter-
rain, were simulated by changing target acquisition parameters (for
example, in poor weather, fewer aircraft would be able to locate tar-
gets).

We used a variety of detailed simulations to conduct off-line analysis
in key areas. For example, to simulate attacks on enemy surface
forces with advanced munitions, we employed the Army's highly de-
tailed JANUS model. Similarly, to explore the effects of changing
equipment and concepts on air-to-air engagements, we employed
the Air Force's high fidelity TAC BRAWLER air combat simulation.

We employed the airlift and airpower force effectiveness models to
analyze airpower performance in the pursuit of three operational
objectives:

* Air superiority;,

* Destruction of strategic assets;

* Destruction of enemy surface forces (chiefly armored units).

dedicated airlifters such as C-5s and C-17s. Outsize cargo can only be carried in C-5s
and C-17s.
15We also relied upon operational experience and detailed simulations conducted in
other RAND studies to inform our assumptions about the contributions of surveillance
assets and C3 to overall force effectiveness. These effects were captured in as-
sumptions regarding deployment requirements for key assets (such as E-3BICs. E-8s.
RC-135s, and ABCCC, among others), engagement rates, the degradation of air de-
fenses, and the probability of target acquisition.
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The output of this ood2! regarding the third of these objectives was
then incorporated into a detailed, situational evaluation of specific
air/land campaigns to determine the point at which a successful de-
fense was likely to be achieved. This methodology, developed by
RAND, provides a series of step-by-step assessments of the outcome
of air/land campaigns considering terrain, the relative combat power
of ground units, movement rates, and the contributions of airpower.
In essence, it is a more sophisticated version of tabletop war games
and employs computers to assist in tracking units and their combat
power, as well as assessing the outcome of engagements. We have
compared the results of this situational evaluation with RAND's
Strategy Assessment System-a global war game utilized by many
agencies of the U.S. defense community-for a set of controlled
cases. The results were consistent.

Finally, in every scenario, we tracked the number-and, through use
of the combat models, the capabilities--of all U.S. combat units not
empioyed in the MRC that would be available for operations else-
where. Figure 5 illuitrates some of the key variables and assump-
tions employed in the analysis. The shading in the boxes represents
the relative level of effort (i.e., the heavier the shading, the greater the
depth of analysis). In terms of scenario assumptions, we varied the
mobilization time, the time frame (to incorporate the contributions
of future systems and force modernization), and the size and nature
of the threat. In regard to the latter, for example, we examined
Southwest Asia and Korea scenarios, an SWA scenario with double
the threat ground forces, and an SWA scenario with Korean weather.
We also examined the implications of varying the time span between
the onset of one conflict and the start of the second MRC.

In each of the cases examined, we also explored the impact of a range
of assumptions regarding logistics support, the types and numbers of
"shooters" (i.e., bombers and Air Force, Navy, and Marine fighters),
differing munitions, and airlift force levels. Overall, about 350 sepa-
rate cases were run.

FACTORS NOT EXPLICITLY CONSIDERED

The objective of our effort was to determine joint force effectiveness
in representative scenarios to assist in future force structure devel-
opment. Because of the uncertainties involved in preparing for fu-
ture conflicts (such as threat, location, and time) and the rather gross
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level of the calculations, the analysis did not formally take account of
several factors that could have important effects on a "real world"
operation. These included the factors discussed in the subsections
below.

Detailed Contributions of C 3 1 Systems

Capable C31 systems offer very high leverage, but current analytic
tools are inadequate to quantify satisfactorily the effects of changes
in C31 support. We factored in the deployment requirements of
appropriate numbers of the E-3 AWACS. the E-8 ISFARS, RC-135
Rivet Joint electronic surveillance aircraft, U-2 reconnaissance
aircraft, EC-130 ABCCC, and the complete ground-based system
required to support theater operations in our deployment calcu-
lations. The deployed system would provide command and control

I
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capabilities for air, ground, and naval forces engaged in theater com-
bat.

The analysis reflects best judgments about the contributions of C31
through the use of multipliers. For example, the effectiveness of
ground attack aircraft is degraded (by reducing the probability of tar-
get acquisition) until JSTARS is deployed and ready to support op-
erations. Thus, the analysis treats the contributions of C31 assets as
an input variable, not an output.

U.S. Military Planning Capability

Planning for rapidly unfolding contingency operations is a complex,
multifaceted task. Though specific plans exist for likely scenarios, we
found in Operation Desert Shield/Storm. for example, that the tacti-
cal and operational situation did not match existing plans. In a
rapidly evolving crisis/conflict, planners might need to plan and exe-
cute massive deployment and employment operations simultane-
ously. The ability to perform these tasks depends on the quality and
flexibility of existing plans, the use of automated planning aids, and
the training, knowledge, and availability of planning staffs in the
theater and CONUS. Operation Desert Shield/Storm pointed out
many strengths and weaknesses of the current joint planning system.
We did not conduct a specific analysis of the ability of the U.S. mili-
tary to plan deployment and employment operations in the future,
but we assumed that the joint planning system would function effec-
tively.

Employment of Weapons of Mass Destruction (Nuclear,

Biological, and Chemical)

The proliferation of weapons of mass destruction and delivery vehi-
cles would complicate operations whether or not these weapons are
used by U.S. adversaries. We did not simulate use of such weapons
in our analysis. We did, however, take note of the need to protect
arriving U.S. forces along with allies from such threats by allocating
sufficient airlift and setting deployment priorities to ensure the
earliest possible arrival of air-to-air fighters for the defensive
counter-air role, theater missile defense batteries for ballistic missile
defense, and related elements of the C31 structure. Separate studies
are under way at RAND on the implications for U.S. national security
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strategy and military operations of adversaries equipped with
weapons of mass destruction.

Petroleum, Oil, and Lubricants (POL) Availability

The availability of POL is unlikely to be a constraining factor for the
explicit scenarios (SWA and Korea) considered here because of the
substantial military and economic infrastructure that already exists
in both of these areas. Indeed, intertheater distribution and storage
could be more of a problem than availability. Though developed in-
frastructures have grow'n-and will continue to grow-as commer-
cial air and sea traffic expand throughout the world, in other scenar-
ios, we recognize that POL availability could be a limiting factor in
the early days of a campaign before sealift (tankers) arrive in the the-
ater of operations. The availability of POL for high-tempo air, land,
and sea operations in a major conflict is an area that deserves further
study.

Explicit Attrition Analysis

The state of the art in estimating attrition in air or surface operations
leaves much to be desired, and this project did not attempt to ad-
vance it. Models are able to show useful relative differences for dif-
ferent aircraft and threats, but they have not provided accurate esti-
mates of absolute levels. Moreover, given the inherent uncertainties
associated with planning forces for the next 20 years, it seems unreal-
istic to aspire to providing a serious analysis of attrition. To perform
such analysis, we would need a detailed order of battle for enemy
threat systems along with an assessment of operator performance for
defensive systems-data simply not available given the uncertainties
involved. Moreover, even with such input, it is unclear how useful or
reliable the results would be. Nonetheless, we recognize that mini-
mizing attrition is a key desideratum. To do so, in all of our simu-
lated campaigns we allocated sizable portions of the available forces
to the establishment of air superiority at the beginning of the cam-
paign (air superiority operetions require air-to-air forces, defense
suppression assets, and attacks against airfields and C31 facilities).
Until that was achieved, the simulations degraded force perfor-
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mance' 6 according to the expected status of enemy air and surface
defenses.

The Effects of Enemy Aircraft, Missile, and Terrorist Attacks

on Arriving Forces, Bases, Airfields, and Ports

An important factor that bears on the employment of airpower in an
MRC is the potential for attacks on airbases to disrupt operations
We did not conduct a detailed assessment of these effects but relied
on previous analyses.

Because we recognize the importance of these factors, we included,
as noted earlier, the establishment of a robust air and missile defense
as a first priority to protect arriving and allied forces. Such a defense
would first be concentrated around the most critical areas and then
would exp ind as additional aircraft and surface-to-air missile batter-
ies arrived. Most nations the United States might be called upon to
defend possess some air defense capabilities, which could provide
some initial protection against air attacks. Carrier-based air-to-air
fighters would ilso help build a more extensive air defense in the
early stages. And both indigenous and carrier air defenses could be
rapidly supplemented by Air Force fighters, which, along with their
AWACS support, are highly mobile. Additionally, the elements of the
command and control system for the defense of critical assets and
,reas in the theater were scheduled very early in the postulated de-

ployment flow.

Patriot batteries, or other future missile defense systems, were also
among our first priorities for deployment to defend against ballistic
missiles as well as to augment defenses against aircraft. With respect
to unconventional threats, security forces for the defense of airbases
were an inherent part of the fighter wing deployment packages. The
latter could be augmented by U.S. and indigenous ground forces. I
Vulnerability to airbase attack is often thought to be a primary limi-
tation of USAF and Marine fixed-wing aircraft operations. Extensive
modeling analyses at RAND and other institutions over the past
decades have illustrated that this vulnerability is probably over-

16
For example, by reducing the number of aircraft that successfully deliver their

ordnance on target.

L~._ _
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stated. In the wake of the devastating Israeli strike against Arab air
forces in the 1967 Arab-Israeli War, hardened facilities, additional
takeoff and landing surfaces, and runway repair apparatus have
proliferated throughout the world. As a result, operations at modem
combat air bases can be degraded, but are extremely difficult to shut
off for any length of time-at least when considering conventional
weapons.

From a first-order examination of the airfields in SWA and Korea, we
assess that a prudent enemy planner would conclude that it would
require more than a squadron size raid (18 to 24 aircraft) to success-
fully arrive at a base and shut down operations for a meaningful pe-
riod (say, 12 to 24 hours). And to close the runways at an airfield
successfully with ballistic missiles would require missiles far more
accurate than today's Scuds, along with advanced runway
penetrating submunitions. Even with assuming such weapons, a
substantial number of Scud-type ballistic missiles would be needed
to shut down operations at an airfield for 12 to 24 hours. As was seen
in the Gulf War, attempts to shut down airfields can be extremely
costly in terms of time and effort--even when conducted by a force
possessing air supremacy.

Basing vulnerability can also be alleviated by taking advantage of a
unique U.S. national asset: its tanker force. The large U.S. aerial re-
fueling fleet provides its forces with an inherent advantage over most
other nations: the ability to outrange an opponent. With air refuel-
ing, U.S. air forces can operate from a widely dispersed set of bases
and carriers beyond the range of most threat aircraft and ballistic
missiles. The increase in range, however, would reduce sortie rates
anu increase the amount of time required tG achieve key theater
objectives.

Finally, it is not only airbases that need to be protected. In general, if
an enemy has the ability to successfully attack airbases, it would also
have the ability to attack ports, marshaling areas, logistics depots,
naval vessels, and other critical assets. These vulnerabilities can best
be ameliorated through the rapid deployment of air superiority and
ballistic missile defense capabilities-a priority emphasized in our
deployment plans.
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Base Access and Base Availability

A related issue is the availability of suitable bases for all U.S. forces-
ground, sea, and air. Of course, ascertaining base availability in-
volves inherent uncertainties when considering combat operations
and the state of geopolitics many years in the future. In terms of
theater access, if a friendly or allied nation were attacked or threat-
ened, it is highly likely that the nation would grant access to U.S.
forces (as was seen in the Gulf, a region where base access had previ-
ously been considered highly questionable). In addition, a large
number of airbases capable of supporting combat operations exists
around the world, and these would provide a hedge against the risk
of being denied access to the immediate locale of conflict. As dis-
tance from the area of interest on the earth's surface increases, so
does the number of bases and governments with which to negotiate
base access agreements.

SAircraft range plays a critical role in alleviating the uncertainties as-
sociated with base access. The greater the combat range of an air-
craft, the more likely it is to find a suitable beddown base in any
given theater. Tanker aircraft, of course, also play a critical role in
extending the range of all USAF, United States Navy (USN), and
United States Marine Corps (USMC) aircraft. In short, the greater the
combat radius of U.S. forces, the larger the number of bases that are
potentially available, the larger the number of governments available
to negotiate base access arrangements, and the less vulnerable U.S.
forces are to attacks by shorter-ranged opponents. But it must again
be remembered that increases in range would decrease the
effectiveness of U.S. forces.

DEPLOYING FORCES TO THE THEATER

The first step of our assessment of U.S. theater forces was to "deploy"
them to the theater. We chose as a base case to assume that the onlytIU.S. combat force present in the theater at the outbreak of conflict
was a single carrier battle group; C-Day, the commencement of de-
ployment, is equal to D-Day. the commencement of combat opera-
tions. We also examined as excursions cases in which the United
States began reinforcing the theater some days or weeks prior to the
attack in response to strategic warning.
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Figure 6 shows a sample output of our deployment model for forces
and mobility assets available in 1997. We employed 90 percent of the
organic U.S. airlift fleet currently planned to be available at that time
(in terms of Primary Authorized Aircraft IPAAI, 110 C-5s, 198 C-141s,
36 C-17s) and the civil aircraft that could be readily mobilized in the
second stage of the Civilian Reserve Air Fleet agreement (CRAF II
consists of 51 long-range cargo and 95 long-range passenger air-
craft). The remaining 10 percent of the military airlift force was
withheld for other national missions. On average, our simulation re-
sulted in approximately 75 military airlift sorties per day landing in
theater (compared to Operation Desert Shield experience of about 70
sorties per day).' 7 In accordance with Operation Desert Shield ex-
perience, we allocated 5 percent of the available airlift to deploy sup-
port for airlift operations, 50 percent to the Army, 20 percent to the
Navy and Marines, and the remaining 25 percent to the Air Force.'8

These track closely with Operation Desert Shield allocations, as seen
in Table 2.

Such an airlift would require call-up of reserve component airlift and

tanker crews and aerial port squadrons. We also ran a variation in
which the airlift fleet "ramped up" to full capacity over a period of
four days (as in Operation Desert Shield); this delayed the closure of
some Air Force squadrons, for example, by about two days, com-
pared to the base case. However, reallocating the airlift fleet over the
first four days to emphasize the deployment of Air Force assets would
restore fighter closure times to those of the base case and only delay
the deployment of the first Division Ready Brigade of the 82nd
Airborne by one day.' 9

1 7The utilization rates we used are quite close to those experienced in Operation
Desert Shield. For the C-5, the RAND model used 6.3(1. while the rate was 6.11 for
Operation Desert Shield. For the C-141. the RAND model used 8.84, while the
Operation Desert Shield rate was 8.01.
18As noted previously, preferred munitions for air forces to sustain combat operations

were airlifted until maritime prepositioned munitions arrived (around day nine);
general purpose bombs were assumed to be prepositioned in theater in our base case.
19The reallocation of the airlift force to deploying Air Force units (not including airlift
support) would be as follows: C+O, 88 percent; C+I, 59 percent; C+2. 44 percent; C+3,
35 percent; C+4, 29 percent; C+5, 29 percent; C+6, 29 percent; C+7, 27 percent. This
allocation would hold until C+15. when the Air Force share would decline to 25
percent (again, not including airlift support, which would consume an additional 5
percent).
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Table 2

Allocations of Airlift Force
(percent of committed force)

Service RAND Model Operation Desert Shield

Army 50 46
USNIMC 20 24
USAF 25 25
Airlift force 5 5

Figure 6 above also reflects our baseline assumption that one Navy
carrier battle group would be on station at the outset of the conflict,
with a second closing on C+7, and a third on C+28. We also exam-
ined a case in which one carrier was on station at C+O and three ad-
ditional carriers arrived on C+7, C+14, and C+21; and a case in which
four carriers were on station at the start of the conflict. The two
Marine brigades, along with associated air units, arrived on C+1 1 and
C+21. Marine ground force equipment and munitions were brought
in by sealift (using maritime prepositioned and CONUS-based ships);
personnel arrived by air.

Airlift Modernization

The United States needs a large organic military airlift fleet to close
forces at this rate. Today's fleet, augmented by CRAF Stage 11
assets, 20 can deliver approximately 3,100 short tons per day to
Southwest Asia, assuming the same airfields were available as those
employed in Operation Desert Shield/Storm. Early in the next
decade, the majority of the C-141s that form the backbone of the Air
Mobility Command (AMC) fleet will reach the end of their service
lives.2 1 If they are not replaced, organic airlift capacity would be
reduced by about 50 percent. As shown in Figure 7, the planned ac-
quisition of 120 C-17s (102 PAA) would provide an organic fleet ca-

20This assumes CRAF participation !evels as in 1991. Changes in participation rates,

the type of aircraft committed, or the definition of stages would alter these values.
2 t About 30 percent of the C-141 fleet is believed to have operational lifetimes beyond
this time period.
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pable of delivering slightly more than today's fleet (though with a
greatly increased outsize cargo capability).22

The potential future contribution of CRAF III is shown in jagged
boxes because of continuing uncertainties over its availability and
capacity. In general, the larger and more successful U.S. airlines
have become more reluctant to sign up for CRAF for two main rea-
sons: fears that a call-up could severely disrupt their market shares
(particularly if competitors were not called up as well) and the in
creasingly limited peacetime government business available as U.S.

22Current plans also call for the retention of 60 PAA C-141Bs, which would increase
the total tonnage delivery capability by about 275 tons over that shown on the chart
(as well as increasing U.S. airdrop capability). But because the C-141 force is reaching
the end of its fatigue life, this contribution will be eliminated by the middle of the next
decade or so.



Theater Force Effectiveness 35

forward presence declines. 2 3 Compounding these problems are the
types of commercial aircraft that will be available in the future.
Projections of future aircraft orders by U.S. carriers indicate an in-
creasing emphasis on smaller B-767-class aircraft (due to the attrac-
tiveness of hub and spoke operations) at the expense of large aircraft
such as the B-747, which offer much greater airlift capacity for long-
distance operations.

Airlift capacity is highly sensitive to basing constraints. Though
much attention tends to focus on the type and number of airlifters
employed, the aircraft must be considered as part of a system.
Basing constraints can have a major impact on throughput. For ex-
ample, limits on the number and/or capacity of enroute bases de-
crease the number of aircraft that can land, refuel, and launch; simi-
lar problems can affect theater destination bases. During Operation
Desert Shield, for example, over 60 percent of the airlift flow was
funneled into a single base (Dhahran) during Phase I of the deploy-
ment.2 4 This factor, in combination with otherb, limited arriving
sorties to only 70 per day compared to the force's anticipated capa-
bility of 120 sorties per day. Enroute and staging base constraints did
not prove to be a major problem during Desert Shield, but could be
encountered in the future. Accordingly, the United States must con-
sider throughput capability in the face of these constraints.

Several options are available to maintain U.S. airlift capability: ex-
tend the life of C-141s through a Service Life Extension Program
(SLEP), procure more C-5s, rely on CRAF III, or, as planned, procure
C-17s. Figure 8 illustrates the throughput capacity of these options in
three cases: (1) the same level of base availability as was employed in
Operation Desert Shield; (2) constrained enroute basing (i.e., no ac-
cess to either Torrejon or Rhein-Main); or (3) constrained base avail-
ability in the area of operations (i.e., only Dhahran and Jubail avail-
able).

As can be seen in Figure 8, constraining base availability greatly re-
duces throughput for the SLEPed C-141 option and the C-5 option.
In the case of constrained enroute base availability, the CRAF option
appears attractive because airliners could theoretically use commer-

231n return for CRAF commitments, airlines are provided with preferential govern-
ment travel and business contracts.
2 4August 8 through November 4, 1990.
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cial enroute fields. However, sovereign nations can be skittish about
allowing large volumes of hazardous material to flow through their
commercial airports-in Desert Shield, for example, Germany,
Belgium, and the United Kingdom severely limited the number of
aircraft carrying munitions and other dangerous cargo that could
transit civil fields. Restrictions were also placed in regard to night
operations. The CRAF approach would also not solve the problem of
basing constraints in the theater of operations. At the same time, it
would greatly increase IU.S. d&pendence upon increasingly uncertain
access to aircraft of the commercial fleet.

With the planned C-17 option (assuming the aircraft meets perfor-
mance goals), our simulation indicates that organic capacity in-
creases by an estimated 17 to 36 percent compared to the C-5 or
C-141 options when base access is limited. The C-17 consumes
about the same amount of ramp space as a C-141, but its wide-body
configuration allows it to carry more cargo and its on-the-ground
maneuverability allows more aircraft to flow through bases. The
capability to sustain throughput in situations where basing is
constrained will become increasingly important in a world in which
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overseas force commitments are reduced and alliance structures
may be in flux.

The advantage of the C-17 is its flexibility, i.e., its capability to con-
duct both long-range strategic missions and shorter-range tactical
missions. If greater emphasis is placed on the strategic mission, on-
going RAND analysis suggests that planners may wish to consider a
mix of C-17s and the latest variant of the B-747 (the 400 series). The
latter aircraft offers advantages in range and payload. However, it is
dependent upon large well-developed airfields and specialized load-
ing and unloading equipment.

Finally, airlift capabilities cannot be considered in isolation. Each el-
ement of the "mobility triad "-prepositioning, sealift, and airlift-
offers unique advantages and disadvantages. To support its national
strategy, the United States must attempt to capitalize on each
method's virtues to compensate for the others' limitations. In the
SWA scenario, nearly all combat power for at least the first three
weeks is dependent upon prepositioning and airlift.

Airlift is the most responsive and flexible mobility tool, but its rela-
tively small volume hcightcns the importance of earnestly pursuing
both land-based and maritime prepositioning efforts. Three to four
squadrons of maritime prepositioning vessels deployed around the
globe and loaded with ground force equipment, logistics support as-
sets, and air-delivered munitions would offer great flexibility and im-
prove force responsiveness and effectiveness in a wide range of sce-
narios. A complementary responsive theater distribution system is
also essential to maximizing prepositioning's contribution to joint
force mobility. Also, for sustained operations, sealift-and the pro
tection of sea lines of communication-will remain an essential and
critical element of the mobility triad.

FORCE EFFECTIVENESS ANALYSIS

With this background on the deployment analysis in mind, we turn
to highlights of our force effectiveness assessments. As noted above,
the general scenario postulated involved an invasion of Saudi Arabia
"by ten mechanized/armored divisions and a similar number of in-
fantry divisions. In such a rapidly unfolding crisis, airpower (both
land-based and sea-based) would be the primary force that the
United States could deploy and employ quickly enough to blunt the
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initial attack (though some degree of ground opposition would be
useful in channeling the enemy's forces to increase their vulnerabil-
ity to air attack). Once the enemy assumes a defensive posture (is
forced to stop advancing due to attrition and/or disruption of the at-
tack), more time would be available to allow ground forces to deploy
to the theater and move into position. In such a conflict, airpower
would have three primary tasks:

* Achieving air superiority

* Destroying strategic targets

* Stopping and defeating enemy surface forces.

The allocation of air forces to these tasks would shift over time in re-
sponse to operational plans and the battlefield situation. Initially,
U.S. forces would have to establish a foothold and secure ports,
bases, and marshaling areas. Employing a large share of air assets to
air defense, defense suppression, and stopping invading groundI forces would be high priority missions at the outset. The relative
weight of effort devoted to strategic air offensive tasks and other
missions would depend on the specific operational and tactical
conditions. As the situation in the ground battle area stabilized, an
increasing weight of effort could be devoted to strategic offensive
missions.

Achieving Air Superiority

As has been consistently highlighted by history since the advent of
modem airpower, air superiority-control of the air-provides
strategic, operational, and tactical freedom of action while denying
these advantages to the opposing side. Without control of the air, all
land, sea, and air forces must attempt to operate exposed to air at-
tack, something increasingly difficult to do in the face of modem air-
powfer. Simply put, air superiority is a prerequisite to the effective
conduct of joint theater operations and would be a top priority of any
joint force commander.

Achieving air superiority is reached through several means

0 Establishing a robust air defense network

* Suppression of enemy air defenses
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Destroying enemy airfield facilities and command and control
network.

Ideally, these tasks should be accomplished simultaneously, but the
phasing and weight of effort devoted to each task is dependent on
the resources available and the specific situation. Success in one
area abets the effort in the others. For example, reduction of an en-
emy's air attack potential through strikes against an enemy's airfields
and C31 system reduces required effort in the air defense area.
Similarly, defense suppression efforts increase the effectiveness of
strikes against airfields (as well as other types of targets).

Figure 9 shows our concept for the establishment of a robust air de-
fense network to protect allied and arriving forces. Indigenous as-
sets, if available, would provide some initial protection, as would
fighters from the carrier battle group present at the outset. U.S. Army
Patriot batteries could provide ballistic missile and area air defense
of critical operational zones. Arriving air-to-air fighters would flesh
out the air defense network. Each squadron has the capability of
manning autonomous layered combat air patrol (CAP) orbits and of
supporting CAPs with flights at various stages of ground alert around
the clock. Typically, one squadron can protect an avenue of ap-
proach to a critical area. By the time three full air-to-air squadrons
are operating with AWACS, these aircraft, supplemented by naval
fighters, should be able to provide theaterwide coverage for the MRC
scenarios we investigated. Additional aircraft are needed to perform
critical force protection missions (i.e., escort and fighter sweeps) and
bolster the air defense network if the enemy possesses the capability
of mounting massed attacks. Backup from the multirole force pro-
vides depth and flexibility to an air defense if required.

Figure 10 shows the buildup of the forces that would constitute an air
defense network in an MRC. The time required to establish a robust
air defense is dependent upon a number of factors, such as the num-
ber of air-to-air capable squadrons deployed, the ability of AWACS to
concentrate forces in critical areas, the success of offensive coun-
terair missions in constraining the enemy's ability to conduct

massed attacks, and the qualitative superiority of U.S. and allied air-
to-air forces.

The buildup of an air defense system is facilitated by the mobility of
the elements of the network. Air-to-air fighter squadrons are rapidly
deployable, and the weapons needed to arm these aircraft are light

.1
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(and in our simulations, airlifted into theater as necessary).
Similarly, AWACS aircraft are rapidly deployable and can provide an
autonomous command and control platform for air defense and
other air superiority missions (such as offensive fighter sweeps).
Patriot batteries (or, in future, a follow-on theater air/ballistic missile
defense system) could also be airlifted in quite rapidly. Given these
factors for the scenarios and threats considered in this analysis, a
robust air defense network appears achievable in less than a week
from the start of deployment.

Suppression of enemy air defenses (SEAD) is an integral part of
achieving air superiority. Suppressing air defenses through
electronic combat, self-protection, and lethal means may become a
more demanding role in the future. Regional aggressors may realize
that it is difficult to challenge U.S. forces directly in the air as was
seen in Operation Desert Storm. However, proliferation of surface-
to-air missiles (SAMs) and anti-aircraft artillery may be a lower cost

alternative-and one which may prove attractive because of the
availability of these systems throughout the world.

Without a specific defense laydown, we could not optimize SEAD
forces. We did allocate a significant portion of capable deploying as-
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sets to SEAD missions. Specifically, we ,.edicated up to 24 F-I5Es, 48
F-16s, 25 and 12 F/A-18s per available battle group as lethal SEAD as-
sets (that is, delivering anti-radiation missiles and ordnance). In
addition, EA-6Bs, EF-Ils, and EC-130 Compass Call assets would
conduct jamming and spoofing of enemy radar and communica-
tions. 26 Overall, we estimated that sufficient defense supv-ession
could be achieved within the first two weeks if, as we simulated, 20 to
25 percent of the deployed fighter force was allocated to SEAD oper-
ations.

27

Finally, offensive counterair missions are an integral part of the quest
for air superiority. We have included these missions for analytic
purposes under the examination of strategic air offensive objectives
in this project, though we recognize that these missions span across
both ca,.,paign objectives.

Maintaining Air Superiority Over the Long Term. Success in the air
is, of course, also very dependent upon a qualitative advantage. The
decisive edge is gained and retained by a combination of realistic,
demanding training and advanced equipment. The generation of
UJ.S. fighters produced in the 1970s and 1980s, manned by well-
trained pilots, has had a qualitative and operational edge over
potential adversaries for many years. But other fighters currently
available on the market, such as the Su-27, the MiG-29, and the
Mirage 2000, essentially match the aerodynamic performance of U.S.
first-line air superiority aircraft. Moreover, new fighters now in
development (the European Fighter Aircraft, the French P.afale the
Japanese FSX, and other possible new fighters from the former Soviet
Union) have the potential to further erode the U.S. edge should these
enter the inventories of potential adversaries.

25 Currently, F-I5Es and F-16Cs do not have the capability of providing the HARM
missile with range information, which greatly increases the missile's lethality. This
capability is possessed by the aging F-4Gs. but current Air Force plans envision neces-

sary software and hardware mrodifications on F-16s and F-15s to provide a ranging
solution for the hARM missile. Navy and Marine Corps F/A-I8s also do not currently
pý,ssess ranging capability.
26 As a point of comparison, in Operation Desert Storm, the IISAF deployed 62 F-4(;

Wild Weasels as its primary lethal SEAl) asset--JSN and USMC F/A-18s, A-6s, A-7s.
and 1:A-61Bs also contributed at varying levels during the course of operations.
2 7This force allocation for SFIA) is consistent with )peration Desert Storm and has

been validated by operators on the Air Staff



Theater Force Effectiveness 43

But changes in airframe are not the only factors to consider. The air-
to-air fighter force employed in our simulations differs in one dis-
tinct aspect from the force deployed and employed in Operation
Desert Shield/Storm, By 1997, U.S. forces will have sufficient stocks
of the AIM-120 Advanced Medium Range Air-to-Air Missile
(AMRAAM) to provide a significant qualitative edge over most likely
opposing air forces. Detailed combat simulations indicate that
equipping the U.S. fighter force with AMRAAM would reestablish
U.S. qualitative superiority for some time to come. However, an ad-
vantage based upon a missile alone can be short-lived: Published
reports indicate that as many as six other nations (Japan, Russia, the
UK, India, France, and Taiwan) are developing active radar missiles
similar to AMRAAM-and others may gain access to the necessary
systems and technologies. 28 Proliferation of active radar missiles
would significantly erode the qualitative edge possessed by U.S.
forces and, given the importance of early air superiority to joint force
operations, create serious risks.

Figure 11 illustrates the progression of the effectiveness of UJSAF
fighters compared to potential adversaries in the air-to-air mission
over time. The results shown here illustrate classified simulations
run using a highly detailed dynamic -ornputer model in support of
this project. 29 Until recently, F-15Cs with AIM-9 Sidewinders and
AIM-7 Sparrow missiles would have enjoyed a substantial advantage
in terms of exchange ratios. However, enemy fighters equipped with
similar missiles would lead to an even fight based on equipment.
Arming the F-15s and other U.S. fighters with the AIM-120 missile
restores the qualitative edge for the U.S. fighter force in the air. But,
if other nations field active radar missiles, the advantage would dis-
appear. Moreover, the air-to-air arena would become much more
lethal. Active radar missiles have the potential to revolutionize long-
range air combat much as the all-aspect infrared missile did for the
close-in fight.

When we incorporate a next-generation platform with capabilities
similar to the F-22, the simulations indicate that the U.S. edge in t,%e

critical air-to-air mission would be restored. In the course of this
study, we have run simulations for the full spectrum of air-to-air

28ForcecastInternationat DMS Market Intelligence Report. November 1991.
2 9 We employed the TAC BRAWLER model, which is widely used in the defense
community for these sorts of simulations.
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combat conditions and weapon system combinations-and the re-
suits follow the same general trends.

Potential adversaries' ability to field active missiles and aircraft as
advanced as the current U.S. generation is not in question: The
technology is available and will proliferate. A more debatable issue is
whether the air forces of future potential adversaries will be able to
field aircrews with the sort of advanced skills currently maintained
by U.S. forces. Maintaining current U.S. levels of highly realistic
training is an essential ingredient to a U.S. air-to-air advantage, as is
the continued development and deployment of advanced missiles.
Over the long term, however, the detailed simulations indicate that a
new fighter would be needed to maintain control of the air.

Destroying Strategic Targets I
Early destruction of the enemy's leadership, command and control
assets, industrial infrastructure, lines of communication, and other
key war-fighting capabilities can help ensure a decisive victory in
war. Strategic attacks both reduce the enemy's ability to conduct war
and affect its strategic calculus. Attacks against command and con-
trol centers and such strategic targets as airfields would also play a
role in the air superiority battle.
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The general concept of operations for attacking strategic assets in the
enemy's homeland is shown in Figure 12. In our 1997 scenario, por-
tions of the long-range fighter bomber force, TLAMs, and a limited
number of standoff weapons fired by USAF long-range bombers (the
conventional variant of the air-launched cruise missile iALCM-CJ)
would conduct the bulk of these early attacks. Most other ground
attack aircraft in the theater would be tasked to stop the advance of
enemy surface forces to stabilize the situation (an operation
described in the following section). If possib!e, a larger emphasis on
strategic offensive operations is desirable, but it depends heavily on
the character of the initial phases of the conflict. As the campaign
progresses and the invasion is blunted, the weight of effort dedicated
to the strategic offensive campaign would increase: long-range
fighters (such as the F-15E and F-117) and heavy bombers would
conduct these attacks.

The postulated attack force would combine stealth assets, saturation
with cruise missiles and decoys, and manned aircraft capable of de-
fending themselves penetrating at low altitude and protected by de-
fense suppression and air-to-air forces. This combination of differ-
ent attack assets and penetration profiles would greatly complicate
an enemy's defense problem. At present, only the United States
could present such an attacking array.

The number and characteristics of strategic assets possessed by po-
tential adversaries will vary over time and from country to country.
Preliminary analysis suggests that Iraq is fairly representative of
medium-sized Third World nations. In Operation Desert Storm, the
United States attacked over 700 strategic targets (which presented a
total of about 3,000 aimpoints). Of those requiring precision
weapons (-1,000 aimpoints requiring less than ten meter accuracy),
about 25 percent were "time critical" (i.e., C31 nodes, radar sites,
leadership facilities, etc.), meaning that there were important
operational benefits to be gained by destroying them as soon as
possible.

Tite total number of aimpoints attacked over the course of a cam-
paign could be significantly larger than 3,000 as the enemy repairs
damage (thus requiring additional attacks), disperses its assets, and
conducts deception operations. We thus analyzed how long it would
take for the joint force to attack 3,000 to 5,000 distinct aimpoints,
1,000 of which required precision attack (that is, with weapons
whose circular error probable ICEP) is less than 10 meters). In
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different situations, the number and character of targets would
certainly vary, but a target array of this size is representative.

Figure 13 shows the cumulative number of aimpoints that could be
attacked by programmed U.S. forces in 1997 during the first 20 days
of a strategic air offensive campaign. The number of assets available
to conduct these attacks is constrained by deployment rates, the
need to destroy attacking armored forces, and requirements for
defense suppression. Only fighter and TLAM capabilities are
illustrated in this figure.-3

The rate at which strategic aimpoints could be struck depends heav-
ily upon the allocation of attack resources (there might be situations
where strategic strikes would be more critical than dealing with en-
emy surface forces). In our simulations, however, at the outset of the
campaign we allocated only 20 percent of the available long-range
air-to-surface fighters (e.g., F-15Es) and all F-117s (36 PAA) to
strategic air offensive operations. After a successful ground defense
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Figure 13-Strategic Attack Potential (Programmed Forces, 1997)

30The figure does not include the limited number of ALCM-Cs that currently could be
delivered by B-52s or other weapons delivered by the B-2 and B-IB.
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is established, more of the long-range fighters shift to strategic
attacks while shorter-range aircraft (F-16s and F/A-18s) continue to
attack enemy forces in the field. The latter aircraft, particularly those
equipped for precision attack (e.g., LANTIRN-equipped F-16s), could
also contribute to the strategic campaign, but we did not factor these
into our calculations.

The F-117s provide a unique and important capability: survivable
precision attack of time-critical targets. Early in the campaign, they
are the principal contributor to this mission. After the ground situa-
tion is stabilized, the majority of the strategic targets are attacked by
F-15Es. In our base case (1997), it would take the fighter force ap-
proximately eight days to strike the time-critical 250 aimpoints re-
quiring precision weapons and about two weeks to strike the remain-
ing 750 aimpoints requiring precision attack. If the weather more
closely resembles the Korean environment (and thus more targets
are obscured), it would take about 12 days to strike the 250 time-criti-
cal aimpoints and almost three weeks to strike the remaining 750
aimpoints.

TLAMs are very useful weapons. The calculations shown assume
that each battle group would salvo its TLAMs over the course of two
days; once their magazines were empty, the vessels are assumed to
return to a port to reload. Initiatives that increase the number of
TIAMs available to the joint force commander would assist in
achieving campaign objectives earlier. Clearly, prudent preplanning
against critical targets of potential foes-a "conventional SIOP"
(Single Integrated Operational Plan)-is needed to ensure that the
United States can take full advantage of standoff weapons.

Future Capabilities. The long-range bomber force can make a sig-
nificant contribution if the United States equips these aircraft with
standoff cruise missiles (e.g., a conventional variant of the ALCM, the
Tri-Service Standoff Attack Missile ITSSAMI, a bomber-launched
variant of the TLAM, or other similar weapon) and direct attack
weapons, in particular, inertially guided weapons (IGWs). IGWs are
simply general purpose bombs (or cluster weapons) equipped with
an inertial guidance package. In some ways, these weapons are
similar to laser-guided bombs in that the guidance package is
strapped on to a general purpose bomb, thus greatly increasing its
accuracy for fairly low cost. The bomb's guidance package, which
consists of a Global Positioning System (GPS) receiver, an inertial
guidance unit, and some steerable fins, is provided with a set of
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latitudinal and longitudinal coordinates for the target (either before
the aircraft takes off or during the mission). When the aircraft is
within range of the target (data are provided to the crew by the
aircraft's own navigation system and/or GPS satellites, the weapon is
dropped and the inertial guidance unit uses aerodynamic fins to
steer the weapon to the target's coordinates. lGWs offer an accurate,
all-weather day-and-night capability. Laser-guided bombs would
still be needed, however, to deal with targets requiring greater
precision and/or for a man in the loop.

IGWs and standoff weapons mounted on bombers could greatly
increase the rate at which the United States is able to destroy the
enemy's war-fighting capabilities. More significantly, the bombers
could fill shortfalls in the United States' ability to conduct such
attacks from the very outset of a conflict. In our campaign
simulation, the B-2 does not begin strategic attack operations until
D+10 because of the need to employ its unique capabilities in attack-
ing maneuver forces (see the following section). B-1Bs provide the
dominant punch.

In our simulation, we allocated 75 percent of the 84 PAA B-1 B force
to this operation (the remaining aircraft provide a reserve to support
nuclear deterrence and/or conventional operations in another the-
ater). The B-1Bs were assumed to initiate operations out of the
CONUS and deliver standoff weapons on the first day of combat.
After this strike, 60 percent of the allocated B-1Bs were assumed to
recover at rear area theater bases (within 3,000 to 4,000 miles of the
theater)-the remainder of the force would return to CONUS.3 1

From D1+0 to P+2, the nonstealthy B-lBs would continue delivering

31Conducting heavy bomber operations from bases in the rear of the theater would
always be preferred. Theater basing increases sortie rates, reduces tanker require-
ments, and decreases the complexity of operations. In a short warning scenario, how-
ever, launching bombers out of the CONUS for the initial attack and then conducting
subsequent operations from theater bases would be the most responsive operational
concept-the long range and heavy payload of bombers would provide an important
hedge against failures to take action in response to strategic warning. Such missions
are certainly possible. During the war in the Gulf, for example, B-52s launched out of
the United States to deliver a then classified conventional variant of the Air-Launched
Cruise Missile known as the ALCM -C.

The speed at which the United States could establish support for theater operations
Introduces many important variables and would affect force capabilities. To establish
short notice theater operations for heavy bombers, the United States would need to
preposition stores of weapons and other equipment at various bases in Europe, Asia,
and other locations.
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standoff weapons to minimize exposure to enemy defenses. At this
point, an increasing percentage of the allocated B-I Bs would begin
to penetrate enemy defenses to deliver both gravity bombs and
IGWs.32 After a week of operations, those B-1Bs still operating out of
the CONUS would shift their operating locations to rear area theater
bases. Table 3 illustrates our B-1B allocation assumptions. 33 Figure
14 illustrates the potential impact of the B-lBs and B-2s using these
assumptions on U.S. capabilities to strike strategic assets. Not only
can the United States greatly increase the rate at which it strikes
targets, but it can increase its early punch.

Standoff weapons offer high leverage, particularly as more advanced
terminal guidance systems and GPS route planning systems currently
under development enter service, and allow the United States to
strike targets while minimizing the exposure of U.S. personnel to
enemy systems. To deliver such large-scale attacks, the United
States clearly needs to improve the joint planning process for target-

Table 3

B-I B A//ocation Assumptions (number)

Basing 9+0 D+I D+2 D+3 D+4 0+5 D+6 D+7 D+8-20

#of B-1BsCONUS Based 64 26 26 26 26 26 26 26 0
(standoff
#of B-Bs Theater Based 0 38 38 26 26 26 26 26 20
(standoff)

# of B- lBs Theater Based 0 0 0 0 0 0 0 0 44
(Penetrate; IGW)

#of B-BsTheater Based I0 0 0 12 12 12 12 12 0
(Penetrate; Mk 82)

32The magnitude of defense suppression operations required to ensure B-IB surviv-
ability in penetrating missions would depend upon the depth of penetration required,
the extent to which the enemy's integrated air defense system had been degraded, and
the capabilities of the aircraft's self-protection equipment.
33The following assumptions were used in the calculations: The sortie rate for
CONUS-based bombers was 0.25; for theater-based bombers, 0.5. The mission-capa-
ble rates were assumed to be 0.85. B-2s were armed with 16 2,000 lb. IGWs only with
an assumed probability of kill (PK) of 0.7. B-lBs were armed with a variety of
weapons: a standoff weapons (with a PK of 0.7; 24 2,000 lb. IGWs with a PK of 0.7) or
84 Mk 82 gravity bombs (with the assumption that each aircraft so armed could strike
8 separate aimpoints, each with a string of about 10 bombs and a PK of 0.6).
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ing such weapons. IGWs allow the United States to take better ad-
vantage of a bomber's weapons bays compared to standoff weapons
(since less of the bay's volume is consumed by the fuel and engines
needed for standoff weapons). Also, IGWs delivered by penetrating
aircraft are far more flexible than standoff weapons, which could
prove critical when attacking mobile and dispersed targets, among
other things. Finally, fighters delivering precision weapons (with an
accuracy of less than ten meters) would be needed to deal with very
hard targets (such as command bunkers) and targets where minimiz-
ing collateral damage is crucial.

Attacking Enemy Surface Forces
A high priority in many short warning conflicts would be to halt and
destroy invading ground forces as quickly as possible. Rapidly

stopping the invasion would reduce casualties and lower the cost of
retaking territory. In many scenarios, such as the defense of Saudi
Arabia or South Korea, stopping the offensive early could mean the
difference between preserving or losing critical strategic assets (e.g.,
Ras Tanura, Dhahran, Seoul).
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The capability of airpower to engage and destroy enemy surface
forces was demonstrated in the recent war in the Gulf. In the near
future, our analysis indicates that U.S. capabilities for destroying en-
emy vehicles will increase dramatically. The key factors are the in-
troduction of new munitions, avionics, and aircraft; enhanced and
rapidly deployable theater surveillance capabilities, such as those
provided by JSTARS and other assets; and a rapidly deployable the-
ater C31 system that can focus firepower where needed. 34

Figure 15 depicts the overall concept of operations used in our anal-
ysis for attacking the invader's forces. Because of the growing ca-
pacity to detect enemy forces at great distance and then engage with
mass, lethality, and precision, we believe the distinction between
"close air support" and "interdiction" is becoming less meaningful.
In our concept, air and land forces engage forward, rear, and transit-
ing enemy forces more or less simultaneously. Attacks against en-
emy lines of communication (such as striking chokepoints and
bridges, as well as mining likely avenues of attack) would further
hinder an aggressor's offensive. To minimize attrition, the study
provided concentrated defense suppression and force protection as-
sets where required.

Figure 16 shows our estimate of the daily kill potential of deployed
land-based and sea-based airpower against enemy armored vehicles
in our base case scenario. With currently available munitions (CBU-
87 cluster bombs and Maverick), the anti-armor capabilities of U.S.
aircraft are relatively modest.3 5 Arming deployed forces (both USAF
and naval assets) with Tactical Munitions Dispensers (TMDs) filled
with smart anti-armor submunitions-the Sensor Fuzed
Weapon (SFW or CBU-97/B)--dramatically increases airpower's

34Theater C3 1 analysis was conducted off-line to determine the number, type, and
capability of required systems. In general, systems currently fielded (with modest up-
grades) combined with systems about to become operational (notably ISTARS) would
provide the nation with a rapidly deployable theater C3i system. Only modest invest-
ment, much of it already planned, is required to create two such systems for two the-
aters.
35The results depicted are compatible with those achieved in Operation Desert
Shield/Storm.
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ability to stop moving ground forces, even using conservative
assumptions about its effectiveness.

Anti-armor capability reaches a peak in our base case in about ten
days. At this point, sufficient attack aircraft have deployed to
thetheater to destroy moving armored columns at the rate of
hundreds of vehicles per day. Detailed analysis of the ground battle
indicates that attacking forces would, after suffering these sorts of
attrition, almost certainly be stopped (see below). Once stopped,
dispersed, and dug in, armored vehicles would be far less vulnerable
to attacks by area munitions, such as SFW. Hence, we switched tac-
tics and at this point employed aircraft using "point" weapons (e.g.,
laser-guided bombs and Maverick) to destroy vehicles one at a time,
reducing the rate of kill per sortie compared to those afforded by
SFW against moving forces.

Future Capabilities. Finding ways to stop an armored invasion more
quickly remains an important goal. By the turn of the century, it will

36The effectiveness used for the Sensor Fuzed Weapon is based on test results, de-
tailed ground battle simulations (including countermeasures), and previous RAND
studies.

---- ------- ----
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be possible to equip bombers with inertially guided dispensers filled
with SFW.37 Such IG/SFWs mated to the stealthy B-2 would give the
United States the capability of attacking invaders with precision and
mass virtually from the outset of hostilities-something no other
weapons system can offer.

To estimate the capabilities of B-2s armed with IG/SFWs, we con-
ducted a detailed simulation employing these weapons in a highly
detailed U.S. Army comba simulation (the JANUS model). In this
simulation, we varied target acquisition time consistent with the
ability of the B-2 to use JSTARS or on-board sensors to acquire mov-
ing armored forces. Additionally, we conducted a sensitivity analysis
by varying weapon accuracy, dispenser heading error, submunition
search patterns, and enemy force dispersion. 38

The results shown in Figure 17 are representative of conservative as-
sumptions regarding B-2 effectiveness against enemy-armored for-I
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Figure 17-B-2 Provides Early Punch

3 7S-W is currently programmed. but the inertially guided TMD is not
38 For a detailed description of this analysis, see Glenn Buchan, David Frelinger, and
Tom Herbert, Use of Long-Range Bombers to Counter Armored Invasions, RAND White
Paper, March 1992.
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mations. Nevertheless, they show that this concept could provide
very substantial anti-armor capabilities at the outset of a conflict,
even if only 16 PAA B-2s are tielded. Note that the kill potential peaks
earlier than in the base case line illustrating the fighter force contri-
bution-this is because gi ot od battle analysis indicates that the en-
emy force would have stopjied sooner due to the high attrition in-
flicted by the combination of B-2s and fighters.

ESTABLISHING AN ASSURED DEFENSE

A key initial objective of the joint force commander in the scenario
laid out above would be to stop the invasion and establish an
"assured" defense. By this we mean inflicting sufficient attrition on
the enemy's ground forces so that there is a high probability enemy
forces would have to stop their advance and assume a defensive
posture. Figure 18 prcvides a conceptual overview of the process:
En-my ground forces are destroyed by airpower and indigenous
ground forces while arrivinr, I .S. ground and air forces add to (VS

Enemy ground forces

E I

'oIC I

Friendly ground forces

__I

Assured
defense

Time

Figure 18-Establishing an Assured Defense
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combat power. At some point, an assured defense could be estab-
lished. We integrated results from our airpower effectiveness model
into the RAND-developed evaluation of ground campaigns to de-
termine the time and place when enemy ground forces would be
likely to halt. To do this, we used a specific case, an invasion of
Kuwait and Saudi Arabia by revitalized Iraqi forces.

This model provides a step-by-step assessment of the outcome of
specific ground engagements considering terrain, relative combat
power of ground units, movement rates, and the contribution of air-
power. The results provided by this model are similar to those
provided by other analytic tools, such as the RAND Strategy
Assessment System (RSAS). We estimated that an assured defense
could be established somewhere between the time when 30 percent
of the invading force had been destroyed and when attacking enemy
forces had been reduced to equal combat power compared to
friendly forces. In the latter more conservative case, about 5,000
armored vehicles out of a total of some 8,500 from the attacking force
would need to be destroyed.

We investigated joint force capabilities for a wide range of conditions
in both the SWA and Korea scenarios. The SWA scenario was clearly
the more challenging due to the severe asymmetry between friendly
and enemy ground forces. Figure 19 illustrates when the models
indicate that the United States could achieve an assured defense
where D-Day equals C-Day. Although these calculations seem to be
well calibrated according to U.S. experience in Operation Desert
Storm, they should not be regarded as predictive of war outcome.
Rather, these represent comparisons of the relative effectiveness of
alternative forces in a range of circumstances.

As can be seen, the indigenous ground forces alone in SWA were as-
sessed to be unable to stop the invasion by themselves. Programmed
forces, deployed as shown earlier and armed with current munitions,
could achieve an assured defense between 9 and 14 days--unfortu-
nately, by this time the enemy could control significant territory and
vital fdcilities. In the event of an invasion of Kuwait and Saudi
Arabia, enemy forces might well be able to approach Dhahran before
being stopped, which is clearly an unfavorable outcome.

Equipping land-based and sea-based airpower with SMW would
permit the United States to establish an assured defense within five
to ten days. The range of uncertainty regarding the establishment of
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Figure 19-Joint Force Capability (D=C)

a defense is significantly reduced. Finally, the bottom bar shows that
B-2s, when armed with IG/SFW, provide a iignificant enhancement
to U.S. defense capabilities through massive precision attack early in
the war.

Figure 20, drawn from our detailed ground combat simulation,
translates the results shown in the previous figure into estimates of
Forward line of Troop (FLOT) locations for each case (using the
higher level of attrition required for assured defense). With only in-
digenous ground forces to oppose them, enemy forces could enter
the oil fields after two weeks and continue forward largely unop-
posed. UJ.S. airpower with current munitions could permit estab-

lishment of a defense north of Al Jubail, but critical facilities would
be in enemy hands and the margin of safety perilously thin. By em-
ploying S-W from land-based and sea-based airpower, critical facili-
ties would be protected but Kuwait would be lost. Finally, combining
land-based and sea-based fighter forces with the massive firepower
of the B-2 would allow the United States to stop enemy forces near
the Saudi border while possibly protecting Kuwait City. Again, these
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simulations should not be taken as predictive of the outcome of fu-
ture wars. The range of uncertainty as to threat, enemy strategies,
U.S. responses, and performance of forces could certainly change the
actual outcomes.

These results do not suggest that airpower alone will suffice to pro-
vide an assured defense against invading ground forces. Ground
forces played &n important role. And as shown in some situations in
the following analysis, weather, countermeasures, disruptions in the
deployment of forces, and enemy operational strategies could work
to reduce the effectivenezis of an "air dominant" approach. However,
it is important to note that the calculus has changed. Lethality im-
provements available through systems-either here today or about
to become operational-have increased the role that air can play in
the air-land battle.
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Other Excursions

The results displayed previously are only a small set of cases exam-
ined in this study. Figure 21 displays the time required to achieve an
assured defense for a wider range of cases in the SWA scenario. 39 In
these cases, we use the more demanding measure of assured de-
fense: the attrition of enemy ground forces until they are equal in
combat capability to defending indigenous ground forces. In Figure
21, we see the effects of the following:

0 Varying the size and effectiveness of USAF power projection
forces: In our base case, ten FWs are deployed. With current
munitions, a defense is not attained until almost two weeks have
elapsed. It takes even longer when only six FWs are deployed. In

Stto 14,-21-0 V#3

Wodgsno GtM orce Ov* al
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Figure 21-Joint Force Capabilities

3 9We also ran a case where the enemy armored forces were double the size of that
assumed in our base case. In this situation, an air component containing ten FWs and
armed with current munitions could not stop the enemy offensive. When armed with
CBU-97B. this force could stop the enemy advance in 12 days.



Theater Force Effectiveness 61

both cases, critical facilities would have been captured. With ten
FWs using SFW, the invasion is halted in about ten days, short of
the oil fields and ports. Fighters combined with B-2s armed with
IG/SFW stop the ground assault even sooner.

Weather: Poorer weather would increase the time required to
establish an assured defense. We estimate that if average Korean
weather conditions were to prevail in the Gulf region, they might
impose a delay of three days or so on the U.S. ability to halt the
attack when compared to the base case. In this situation, critical
facilities could be lost.

" Preposltloning constraints: If prepositioned munitions (both
land- and sea-based) were unavailable, more airlift would be
needed to move weapons for land-based air forces and/or to ac-
celerate efforts to move in ground forces. This would signifi-
cantly slow the process of stopping the invasion.

" Airlift allocation: Increasing the proportion of airlift dedicated
to fighter deployment could reduce the time required to stop an
enemy advance. Providing a larger share of airlift to USAF power
projection forces in the early phases of the campaign produced a
very significant improvement in force performance.

" Additional carrier forces: Carriers provide valuable forward
presence. They also have the potential advantage of being on the
scene early in response to strategic warning and, at least in the
initial stages of operations, do not have to rely on access to the-
ater bases. We examined a range of cases in which carrier fight-
ers were the only attack assets employed-for analytic purposes,
we assumed the availability of the USAF's C31 system to focus
carrier firepower most effectively and the use of SFW to maxi-
mize kill rates. In the first case (with three carriers arriving on
C+A, C+7, and C+28, respectively), it would take over a month to
establish an assured defense. We also examined two alternatives:
one in which four carriers were available and arrived at weekly
intervals (C+O, C+7, C+14, and C+21); and one in which four car-
riers were on station at the start of conflict. In the first alterna-
tive, an assured defense could be established in just under four

weeks; in the second alternative, the four carriers could establish
an assured defense in just over two weeks. While carriers can
provide valuable forward presence, naval forces, like ground and
air forces, cannot be expected to win wars in isolation.
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Increased warning times: To examine the effects of increasing
warning time, we assumed a case where three weeks separated
C-Day from D-Day. This would allow the United States to deploy
more ground and naval forces as well as the entire fighter force
before the war begins. We evaluated the time necessary to es-
tablish an assured defense under these conditions using previ-
ously described forces, but varied USAF fighter force levels. With
an Air Force air component of six FWs and current munitions,
the RAND model indicates a defense could be established after
eight days. When considering the availability of SFW and a USAF
air component of either six or ten FWs, a defense could be estab-
lished in a few days. These results dramatically illustrate that it
would clearly be in the interests of potential adversaries to deny
the United States useful strategic warning.

ASSESSING AIRPOWER'S EFFECTIVENESS IN THE JOINT
CAMPAIGN

Calculating the speed at which the United States can achieve a range
of theater objectives provides useful insights into joint force effec-
tiveness. To accomplish this, we combined several measures into
one chart to illustrate the capabilities of U.S. forces under differing
conditions of accomplishing theater objectives.

In the following evaluations, we measured the time required to (1)
strike the 1,000 aimpoints that require precision and (2) concurrently
achieve U.S. objectives against enemy surface forces. Figure 22
introduces the format of the figures that follow it. The left-most
point of the line on the chart marks the times at which two important
objectives are reached:

0 The destruction of 250 time-critical aimpoints requiring preci-
sion attack; and

0 The establishment of an assured defense (i.e., the enemy offen-

Tsie is halted).

Once these objectives were accomplished, we calculated the time re-
quired for the force to reach a further set of objectives:

T rhe destruction of an additional 750 strategic aimpoints requir-
ing precision attack; and
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* The destruction of the enemy's remaining armored vehicles
(which number about 3,500).4o

The time at which this second pair of objectives is achieved is plotted
as the right-most point on the line. In this format, more effective
forces are characterized by shorter lines with their left-most points
closer to the origin of the two axes.

Figure 22 illustrates the force capabilities in our base case (i.e., SWA,
C-Day = D-Day, five divisions, two Marine brigades, three carrier
battle groups, and ten FWs with SFW) for accomplishing both sets of
objectives.4' Ten days are required to establish an assured defense, 8
days to strike the 250 time-critical aimpoints. Likewise, 18 days are
needed to destroy the rest of the enemy's surface forces; 15 days for

40To destroy remaining armored vehicles, we calculated the time it would take v
destroy each vehicle twice (due to anticipated difficulties in acquiring scattered static
land force targets and assessing results) with a combination of Maverick and laser-
guided bombs.
41During the time required to conduct precision attacks with F-117s, F-I5Es, and
F-tIls, TLAMs and bombers armed with standoff weapons and |GWs would be
engaging the other aimpoints requiring less precision.
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the precision attack of the remaining 750 aimpoints. Therefore, 18
days are needed to meet the campaign's objectives. It is important to
note that the fighter forces in all of these cases also conduct air
superiority and SEAD operations.

This format can be used to quickly compare the capabilities of differ-
ent combinations of force elements, munitions, support assets, and
mobility forces. The time required to reach the first set of objectives
is a product of the deployability, lethality, and responsiveness of the
force. The follow-on objectives are a function of the size of the force
used, its lethality, and force allocation strategies.

As can be seen in Figure 23, varying the size of the land-based air
component principally affects the ability to meet the final set of
objectives because an assured defense can typically be reached
before the entire fighter force is deployed (whether six or ten FWs are
considered). When the forces are armed with SFW, the point at which
an assured defense can be reached is determined primarily by the rate
at which air-to-surface forces, along with the necessary share of force
protection and support svsets, arrive in the theater. The time needed
to reach the subsequent set of objectives is a function of overall force
size. Large numbers of aircraft are needed to search out and destroy
enemy ground forces in a rapid manner once a defense is estab-
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lished. In each case, 1,000 strategic aimpoints requiring precision
delivery are successfully attacked before all objectives relating to en-
emy surface forces are reached.

A force of ten fighter wings provides a decisi veforce permitting paral-
lel warfare in the three missions considered here, with the flexibility to
increase the effort in any mission where the United States is chal-
lenged while maintaining efforts across the board. Put simply, a
larger force increases U.S. flexibility in the face of uncertainty. If
weapons do not prove as effective as anticipated, more sorties will be
needed. If surface-to-air defenses prove resilient, more assets would
be available in a larger force to conduct defense suppression.
Similarly, should it prove necessary to undertake tasks not accounted
for in this analysis, such as "hunting" for mobile ballistic missiles or
other critical targets, a larger force would permit this without having
to stop prosecuting other aspects of the campaign. Finally, a larger
force can reduce the vulnerability of the overall force to disruptions.
For example, a concerted enemy attempt to attack fighter bases
would probably have less effect on a larger force (which could be
spread over more bases) than a smaller force concentrated on fewer
bases.

The time required to establish an assured defense is determined
primarily by the rate at which forces arrive in the theater. One ap-
proach to improving performance in the critical early days would be
to increase the amount of airlift dedicated to the deployment of land-
based airpower. In the case displayed in Figure 24, an additional 15
percent of the airlift (-12 airlift sorties arriving in theater per day)
was tasked to move support equipment, associated C31 assets, and
munitions for fighter units to the theater. This improved the time
when a successful defense could be established by three days
(though it delayed the closure of the first brigade of the 82nd
Airborne Division by several days). There is a limit to how much
benefit can be gained through altering the airlift allocation, since
fighter force deployment rates are also constrained by t,.ker avail-
ability and aerial refueling capacity.42

42 For a detailed analysis of tanker requirements for supporting fighter deployments,
see Michael Bednarek, Alternative Concepts for Aerial Refueling of Deploying Tactical
Fighters, RAND, N-2960-AF, 1990.
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Figure 24-Adjusting Airlift Allocation

As noted earlier, we also examined a situation in which airlift would
be constrained in the early days of the deployment at the "ramp up"
rate witnessed in Operation Desert Shield. If this constraint were en-
countered, three additional days would be needed to establish a de-
fense. In the SWA scenario, this delay could mean the loss of critical
facilities. But fairly minor adjustments to airlift allocation over the
first week emphasizing deployment of land-based airpower assets,
would allow the United States to stop the enemy forces as quickly as
in our base case.

A far more serious obstacle to meeting the first objective would be
the unavailability of land-based or maritime-based prepositioned
munitions. In this situation, more airlift would be consumed in car-
rying munitions. The time required to establish an assured defense
would only increase by two days, but because more airlift would be
consumed in transporting heavy bomb bodies to the theater, sub-
stantially more time would be required to destroy the remaining
surface forces and conduct precision strikes of 1,000 strategic aim-
points. This reinforces the crucial importance ot prepositioning
munitions (maritime prepositioning offers the most flexibility) and
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establishing a quick-response munitions distribution system for de-
ployment to the area of operations.

The SWA scenario occurs in a region where the weather is generally
favorable for the conduct of intense air operations. We employed
historical weather patterns in our analysis, but we felt it was impor-
tant to understand the effects of degraded conditions on the cam-
paign results. In the situation displayed in Figure 25, we estimate the
effects of average Korean weather on the ability to achieve opera-
tional objectives in SWA, the most stressful case. The effects are
predictable. Additional days are needed to achieve our objectives,
particularly those dependent upon the employment of laser-guided
weapons, which are more vulnerable to poor weather. A similar re-
sult might be encountered if an adversary were to employ highly ef-
fective countermeasures (camouflage and deception) against the
United States. These results illustrate that the possible constraints
on the application of airpower (such as poor weather, highly capable
enemy air defenses, and munitions availability) dictate against re-
liance upon an "air only" approach. A joint approach that allows the
United States to take full advantage of the unique and interrelated
capabilities of all the Services offers the crilical flexibility needed to
cope with the uncertain future.
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Figure 25-The Effects of Weather
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Finally, it is useful to compare the results achieved in our base case
to a situation where more warning time is available. The results
shown in Figure 26 assume three weeks of warning time and a USAF
component of either six or ten fighter wings. In such a case, more
ground forces, two carriers, and all fighter wings are available at the
start of conflict. As a result, this force can successfully meet the de-
mands of the situation. However, employing a larger fighter force
armed with effective munitions decreases the length of time required
to meet U.S. objectives.

In analyzing the contributions of various components of the power
projection forces, we observed:

" SFW provides very significant increases in anti-armor capability
over current munitions against moving ground forces.

" Carrier-based airpower today would probably compose the
leading edge of the U.S. fighter attack force at the outset of a
conflict but, with current munitions, possesses limited capability
to stop attacking surface forces. Arming carrier aircraft with SFW
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Figure 26-Increased Warning Time
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or an equivalent type of weapon would allow them to contribute
more effectively to joint operations. In all our calculations with
SFW, we assumed that the F/A-18s available were armed with
these munitions.

B-2s launching out of CONUS and then conducting sustained
operations from bases near the theater of operations could pro-
vide critical firepower in the early days of the campaign.

Finally, the F-15E, with its heavy payload and long range, proved to
be the workhorse of the land-based fighter force in our simulations.
As we conducted the analysis, it became increasingly apparent that
F- 15Es played a major role in the destruction of enemy ground forces
and, later, the destruction of eneny strategic targets. Figure 27 illus-
trates the F-15E's potential contribution in attacking either armored
vehicles or strategic targets if allocated entirely to these missions
(except for 25 percent of the F-15Es withheld for SEAl) missions).
The time required to execute attacks on surface forces or strategic

I targets depended heavily on the allocation of the F- 15F force. In our
base case, for example, where we first emphasized attacking surface
vehicles and then emphasized strategic attacks, the F-t15Es over the
first ten days not only contributed heavily to the SFAt) mission, but
accounted for more than 40 percent of the armored vehicle kills and
more than two-thirds of the precision attack capability for the
strategic air offensive campaign.

F- 15Es offer a high degree of effectiveness and flexibility to the power
projection forces because of their long range, large payload, and
modern avionics systems. As we have seen, these aircraft contribute
significantly to both the attack of enemy surface forces and the
strategic air offensive campaign. This platform's potential capabili-
ties to become a defense suppression asset are also drawn upon in
our simulations. Further, the F-15E's sophisticated avionics suite
(including a synthetic aperture radar for location and identification
of surface targets) could he useful with external cueing to allow the
aircraft to conduct special strike/reconnaissance missions for the
attack of fleeting mobile targets such as ballistic missiles. The inher-
ent qualities of this aircraft make it a valuable, but numerically lim-
ited, asset for an uncertain world.
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Figure 27-F-15E Is Major Contributor

LAUNCHING A GROUND OFFENSIVE

One of our analytical objectives was to assess the capabilities of U.S.
forces in operations beyond the defensive phase and to determine
when enemy forces had been weakened to the point that allied
ground forces could go on the offensive. But when we considered
the emerging capability of the combined force, the key constraint ap-
peared to be not the ability to weaken enemy ground forces, but the

rate at which U.S. and allied ground forces could build up combat
and support forces in the theater.

Figure 28 illustrates the buildup of a fully supported ground force
(both Army and Marine) in the theater of operations and is based

upon favorable planning assumptions. LUght ground forces (the
82nd Airborne and two Marine brigades) would deploy using about
half of all available airlift assets (the Marines would also employmar-
itime lift assets for heavy equipment). They would close in the battle

gf
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Figure 28-It Takes Time to Build Up for Offensive
Ground Operations

area as rapidly as is consistent with marshaling capability at depar-
ture bases and their ability to organize units and equipment after ar-
rival in the theater. Heavy ground forces would move to CONUS
ports before the outbreak of fighting and, using sealift, could begin to
arrive in the theater about three weeks after C-Day. A force of this
size would require from 180,000 to 200,000 combat and combat ser-
vice support personnel, 40,000 trucks, and sustainment to conduct
offensive ground combat operations in an "immature" theater.
Additionally, conducting detailed planning for combat and logistics
support of maneuver operations of this scale requires time. We es-
timate that at least 60 days after C-Day would be required before
these forces would be ready to begin a ground offensive under the
best of conditions.

The primary focus of our work was to examine Air Force capabilities
within a joint force context. As a result, we have not analyzed the
wide range of potential improvements available to increase the
lethality and mobility of U.S. ground forces (such as lighter armored
vehicles, more effective man-portable anti-armor weapons, ad-
vanced attack helicopters, etc.). Nonethc' ss, it is clear that preposi-
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tioning of more ground force equipment (both maritime, as with the
Marines, and land-based) would reduce the time that heavy U.S.
ground forces would need before they would be ready to fight. As
highlighted by the Joint Staff's recent mobility requirements analysis,
prepositioning clearly should be pursued to bring heavy ground
combat power to bear sooner.

ASSESSING CAPABILITIES FOR A SECOND CONCURRENT
MRC

We now turn to assessing U.S. capabilities to conduct a second con-
current major regional conflict. For analytic purposes, we assumed
the second conflict would be of the same size as the SWA scenario
evaluated above. We also varied the times between the outbreak of
the first conflict and the onset of the second.

For the first conflict, we committed sufficient forces to ensure a de-
cisive outcome. The Army committed 5 divisions and their required
combat support and combat service support, the Navy 3 carrier bat-
tle groups and 2 Marine Expedition Brigades (MEBs), and the Air
Force 10 fighter wings (including two reserve FWs), 58 heavy
bombers, tankers, tactical airlifters, and an array of command and
control assets.

Many uncertainties surround the availability of forces for a second
conflict. Figure 29 provides a simplified picture of forces from the
Base Force that might be committed to an MRC and those that
would, in principle, be available for operations elsewhere. However,
several factors might restrict or delay the availability of these residual
forces. For example, perhaps four fighter wings and three divisions
would be stationed overseas, which might place restrictions on their
availability for tasking (though some might be located in the right
place).

Though a number of Army divisions remain, reserve Army divisions
are limited in terms of availability by typical train-up times. Bringing
a large, complex unit like a reserve division up to fighting standards
can take months. Large formations capable of engaging in maneuver
warfare also require a considerable amount of support. As currently
structured, the Army would have difficulty generating sufficient
combat and combat service support u'nits to conduct operations in
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Figure 29-Significant Forces Are Available for Second MRC

two theaters in a timely manner for other than light force operations.
A commitment of five divisions to two separate theaters, after all,
would require generating two separate support elements composed
in total of nearly a half million personnel. Cuts below the Base Force
level would further restrict availability of forces for concurrent oper-
ations.

For short notice conflicts, the three carriers committed above are
typically all that might be readily available. Official USN posture
documents state that three carriers are required for each carrier for-
ward deployed on a sustained basis-the specific ratio depends on
distance from home ports. 43 While the Navy could certainly "surge"
a higher proportion of its carriers forward in wartime, such a surge
could take months to generate. Under the Base Force, the Marines

would have committed 25 percent of their total force to MRC 1 (2 of 8

43See, for example. Seapowerfor a Superpower, Department of the Navy, Washington,
D.C., 1992.
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brigades). This would leave 3.3 active brigades available for MRC 2
and 2.6 reserve brigades.

Assuming that forward-deployed wings must be maintained in posi-
tion for political reasons and tha: a typical number of wings would be
converting to new systems (and hence be unavailable for deploy-
ment), the Air Force under the Base Force would retain 10 to 12
wings that might be employed for a second operation. 44 Though
many of the wings would be in the Air Reserve Component (ARC)
(both National Guard and Reserve), USAF reserve component power
projection forces are typically highly prepared and could be ready in
less than a month. But as currently constructed, the Air Force would
have difficulty fielding a balanced force for a second contingency be-
cause of insufficient long-range attack aircraft (such as the F-15E)
and inadequate numbers of deployable theater surveillance and
command and control systems. 45 It is not a question of force size,
but force mix.

Another consideration in selecting forces for a second conflict is the
capability of moving them rapidly to the theater using the fastest
mobility tool: airlift. Figure 30 and Table 4 illustrate the relative
weights of selected Air Force power projection forces (with muni-
tions) and light Army forces. It appears unfeasible to attempt to
move a heavy Army division by air. For example, deploying the 3rd
Armored Division would require that the United States lift approxi-
mately 150,000 tons (not counting combat service support assets)-
almost seven times the weight of six fighter wings with nine days of
munitions. Therefore, we deemed it impracticable to move heavy
Army divisions to a regional conflict by any means other than sealift.

With these factors in mind, we examined a situation in which U.S.
forces might be required to deploy to and fight in two concurrent
major regional conflicts. The outbreak of hostilities between the first
and second conflict were separated, in this case, by 21 days. We also

44Actual numbers available would depend on logistics support (such as mobility kits
and spares). Typically, Air Force wings maintain two independent squadrons (capable
of deploying anywhere) and a dependent squadron (which must be paired with an in-
dependent squadron when deploying).
45 We conducted an off-line assessment of C3 1 catpabilities required to conduct theater
operations. Our findings indicate that modest investment in theater C31 could
overcome the latter deficiency.
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Figure 30-Weights of Deploying Forces

Table 4

USAF Squadron Deployment Planning Factorsa

Weight of Tonnageof
Number of squadron munitions Number (if

Type of squadrons mobility kits per day personnel
aircraft (24 PAA) (tons) per aircraft per squadron

F-15C 5 398 3 422 I
F-15E 2 378 8 539
F-16 9 314 4 494
EF-111 0.5 347 0 441
F-Il7 1.5 343 4 356
aThe factors in this table were used in the calculations for Figure 30. The weight of

mobility kits for the various squadrons is an average for independent and dependent
squadrons (independent squadrons are slightly heavier than dependent squadrons).
Though sortie rates differ depending on aircraft type and length of missions, for pur-
poses of these calculations, fighters were assumed to fly on average 2 sorties per day.
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examined a case where only five days separated the two conflicts, but
we found that constraints on lift and tankers would make such op-
erations implausible.

The force elements we selected are illustrated in Figure 31. In select-
inag forces for these concurrent conflicts, we sought to sustain an ac-
ceptable war-fighting capability in the first, while maxirrizing early
combat power in the second. We did so by sustaining theater forces
in MRC 1 using sealift (which began arriving around day 21), 80 per-
cent of total CRAF (stages I, II, and 1i1), and 20 percent of the com-
mitted organic airlift force.46 This allocation left 20 percent of the
CRAF and 80 percent of committed organic airlift assets available to
support MRC 2. Critical forces, specifically B-2s, the F-117s,47 re-

MRC 1 MRC 2
Objective: Establish
successful defense until
additional forces available

Bomber
Forces

Deploy Land
ForcAs F-117

Sustained by
* CRAF III

s*alift 801/6 o ic airlift
a20% of organic 2 CVBGs to MRC ! 80% to depqaoya.. lt`

* 6 fight4**ings
I MEBt ::ajr

Additional C
3

1 and battle 1 light division

cortrol assets assumed

Figure 31-Fighting a Concurrent MRC (21-Day Separation)

4 6Ten percent of the total airlift fleet was assumed to be withheld for national mis-
sions. The percentages discussed here refer to the proportion of the remaining airlift
fleet.
47Based on discussions with the Air Staff, we assumed five days would be required to
shift the F- 117s from MRC I to MRC 2.



Theater Force Effectiveness 77

maining F-15Es not committed to the first MRC,48 and two carriers
previously en route to the first contingency, were shifted from the
first to the second conflict.

This is an economy-of-force operation. Six fighter wings were ear-
marked for the second conflict with sufficient balance to achieve air
superiority and to blunt invading ground forces early. Preferred mu-
nitions were airlifted into the theater until maritime prepositioning
ships arrived (nine days after the conflict erupted). In addition, the
simulation airlifted theater missile defense batteries, a light Army
division, and personnel from the Marine brigade. To move these
forces, we allocated half of the airlift devoted to MRC 2 to the Air
Force and the remaining airlift to the other forces. Deployable
surveillance and command and control assets for a second conflict,
while not currently programmed, were assumed available and fac-
tored into the deployment analysis.

While this deployment plan appears feasible in many respects, there
are important limitations. These include the availability of tankers,
airlifters, and shipping for concurrent deployment and employment
in two theaters; the ability of staffs and planning tools to conduct
multiple deployment operations; and the ability of the logistics in-
frastructure to support concurrent operations. In evaluating U.S. ca-
pabilities of dealing with two contingencies with D-Days separated
by less than three weeks, our analysis indicates that the strains on the
tanker and airlift forces alone would prevent the United States from
deploying forces to the second conflict in a timely manner.

In the early days of an MRC 2 separated from MRC 1 by three weeks,
land-based airpower closes slightly faster than in MRC 1 because
somewhat more lift is allocated than in our base case for MRC 1.
TMD batteries are deployed at nearly the same rate. The analysis
also employed airlift in sufficient numbers to close mobile command
and control assets rapidly (AWACS, JSTARS, RC-135s, U-2s, various
ground stations, and upgraded EC-130 command and control air-
craft). Though the nation does not currently possess sufficient the-
ater command and control assets to prosecute two simultaneous

48ln this situation, the current force composition limited the capability of the force.
We also examined a case in which additional F-I5Es were available-these aircraft al-
lowed us to achieve our campaign objectives more quickly than in the case shown
here.
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conflicts, our off-line analysis indicates that modest investment over
the next decade would provide the necessary assets.

In the initial stages of combat, almost the same number of dedicated
air-to-air assets (five squadrons of F-15Cs and F-14s from two battle
groups) are available in MRC 2 as in MRC I to establish an air de-
fense. In regard to combat effectiveness in striking strategic targets
and dealing with enemy surface forces, Figure 32 illustrates the re-
suits of our analysis. These suggest that the United States has the
ability to blunt an invasion successfully and conduct strategic strikes
in a second conflict. Assets critical to a successful defense include
the B-2 and F-15E, advanced anti-armor weapons such as SFW, and a
dep!oyable theater C31 system.

Figure 32 indicates the relative capabilities of the force in MRC 2
when compared with MRC 1. Forces allocated to the second conflict
are smaller, which means (.S. capabilities for conducting an attack
of surface forces and strategic targets simultaneously are reduced.
Having held in this theater, the time required to build up additional
ground and ,•i forces to eject enemy forces from friendly territory
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Figure 32--MRC 2 Capabilities



Theater Force Effecuveness 79

would depeno upon the outcome of operations in MIIC 1 and the
availability of sealift assets to close necessary gmund forces to the
second conflict.

The force employed in MRC 2 used all the remaining F-15Es in the
USAF. A significantly more effective force composition would in-
clude four to six squadrons of F-15.s (1.3 to 2 FWs), but since the
procurement of these aircraft has been truncated at six squadrons
total, the United States could not deploy additional numbers of these
critical assets unless some were pulled from MRC 1. (onsideiing the
flexibility and combat utility of these aircraft, procurement of addi-
tional F-1BEs would be a cost-effective means of enhancing LISAF
capabilities to support national military objectives.

Il



Chapter Four

CONCLUSIONS

The United States will continue to require military capabilities suffi-
cient to deter aggression and to defeat such aggression should deter-
rence fail. For force planning purposes, it should be assumed that
hostile forces confronted in such conflicts comprise approximately
3,000 to 5,000 tanks and between 500 and 1,000 combat aircraft.
Though challenging, the size of the military threat has decreadsed
dramatically when compared to the days of the Cold War-

The Joint Chiefs of Staff have recommends., that the United States
should field forces capable of defeating aggression in two concurrent
conflicts. Whether or not one believes the probability is very high of
the United States prosecuting two concurrent majy ,egional con-
flicts, sizing forces for more modest criteria (e.g., for one major re-
gional conflict or for smaller scale conflicts) could engender sub-
stantial and unnecessary risks. A larger force struwture provides
flexibility and some margin for responding to the unexpected-both
valuable qualities when dealing with something as inherently uncer-
tain as military operations 10 to 20 years into the future.

In addition to the gross quantitative criterion of being able to prevail
in two concurrent major regional conflicts, important qualitative
criteria should be specified for future U.S. military forces. The
United States must not only be able to achieve its aims in regional
conflicts, but must be able, with high confidence, to win quickly, de-
cisively, and with - te capability to minimize casualties. Further, it
must be assumed that economic and manpower constraints, as well
as political sensitivities, will constrain the United States from station-

81
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ing sizable forces overseas on a routine basis. Thus, forces nr-ist be
rapidly deployalle to cope with fast-developing conflicts.

Figure 33 illustrates the contributions over time of the various ele
ments of U.S. joint force posture. In the early stages of crisis, naval
forces provide an enduring presence. As the United States moves
into conflict, the relative (but not absolute) contribution of naval
forces declines; rapidly deployable land-based airpower emerges as
the dominant element in the crucial initial sages of conflict. (;round
forces build up slowly, but are essential for evicting the aggr, ssor
from occupied territory.

U.S. forces in tile Base Force have the capability for decisively
achieving objectives in a single M:I[. Provided sufficient time sepa-
rates the outbreak of conflict in a second conflict (about three
weeks), it appears that the Base Force could also provide the capa-
bilities needed to blunt an invasion in a second conflict.

Other types Qf military operations, such as insurgencies, coups,
counterterrorist actions, or situations requiring naval blockad s, are
not in any st•ise "lesser included cases" of major rc-ional conflicts.
Hence, full account must be taken of the special requirements ima-

S~Land-based air forces

Naval forces

Ground forces

Crisis Conflict

Time

Figure 33--Joint Force Contributions in MRCs
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posed by such operations--a task that goes beyond the scope of this
study, We also recognize that U.S. forces today lack satisfactory ca-
pabilities for destroying small mobile assets, such as ballihc missiles
and leadership command posts. As weapons of mass destruction
and their delivery means proliferate, this will become an increasingly
important problem for U.S. power projection forces. Hence, high-
priority should be placed on efforts addressing this shortfall: The
United States must not be deterred from intervening to protect
important interests abroad.

In posturing its forces to deal with short notice theater conflicts, the
United States must rely heavily upon airpower in the crucial initial
stages of combat. Aircraft are highly responsive and mobile, capable
with tanker and airlift support of deploying anywhere in the world in
a matter of days. Such air forces can be supported, at least in the
crucial initial stages of combat, by airlift and can outrange almost
any opponent through use of the nation's tanker fleet. Though at-
trition cannot be ignored, judicious employment of electronic and
lethal defense suppression systems can minimize losses. Moreover,
air operations place at risk a much smaller number of U.S. personnei
than do large-scale ground operations.

These results do not imply that airpower alone will suffice to meet
the needs of U.S. national security. As illustrated by this analysis, in
some situations, weather, terrain, countermeasures, disruptions of
the deployment of forces, and enemy operational strategies could
work to reduce the effectiveness of an air dominant approach. Other
scenarios are certainly possible, and such scenarios would stress
different elements of the U.S. joint force structure. An insurgency,
for example, would typically demand different sorts of forces: advi-
sory and training missions, civil engineering teams, light ground
combat units, helicopter and fixed-wing gunships, and Special
Operations Forces. These results imply that the nation needs a joint
land, sea, and air force for use in theater conflicts, which together
can present potential enemies with the decisive and flexible force
needed to underwrite deterrence.

But the results of our analysis do indicate that the calculus has
changed and airpower's ability to contribute to the joint battle has in-
creased. Not only can modem airpower arrive quickly where needed,
it has become far more lethal in conventional operations. Equipped
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with advanced munitions either in service or about to become oper-
ational and directed by modem C-l systems, airpower has the poten-
tial to destroy enemy ground forces either on the move or in defen-
sive positions at a high rate while concurrently destroying vital
elements of the enemy's war-fighting infrastructure. In short, the
mobility, lethality, and survivability of airpower makes it well suited
to the needs of rapidly developing regional conflicts. These factors
taken together have changed-and will continue to change-the
ways in which Americans think about military power and its applica-
tion.

To exploit airpower's potential, the United States needs to ensure its
ability to control the air, which allows it to conduct more effective at-
tacks of enemy forces and strategic assets. The United States needs
to equip its future forces with advanced munitions, which play a
critical role in enhancing the lethality of future forces. Stores of these
weapons need to be placed on maritime prepositioning ships to
increase both flexibility and long-term sustainability. Our analysis
indicates that procurement of additional long-range fighters capable
of carrying heavy payloads (the F-15F) would significantly increase
force effectiveness and flexibiiity. Finally, a rapidly deployable the-
ater command, control, communications, and intelligence system
(consisting of airborne command, control, and surveillance assets
combined with deployable ground based facilities) is essential to the
effective operations of these forces and appears achievable through
the integration of current systems.

Changes in the international environment combined with the in-
creasing effectiveness of U.S. forces mean that reductions in the U.S.
military force structure are both possible and prudent. Future U.S.
military strategy will set demanding requirements for U.S. military
forces. While a smaller force can support U.S. strategy, that force
must be of high quality. Hence, the United States must maintain a
qualitative edge in its military capabilities through selective modern-
ization. The enhancements discussed above-mobility forces, ad-
vanced munitions, advanced fighters, and C31 assets-will require a
significant investment. It may be necessary to "trade" a portion of
U.S. joint force structure for selective modernization. This will re-
quire a new approach to coping with spending cuts, which in the
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past have focused primarily on reducing procurement accounts and
have tended to be apportioned more or less evenly across services
and mission areas.
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